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BINKINO OF THE BRITISH WAB SHIP YICTOBIA. 

On June 23, the British first-class battle ship Vic- 
toria, flagship of the Mediterraoean Squadron, and car- 
rying Vice-Admiral Sir George Tryon, K.C. B., was 
maneuvering off Tripoli. In the course of the man- 
euvers she came into collision with the British war 
ship Camperdown. The ram of the Camperdown 
struck the Victoria forward of the turret on the star- 
board side. In fifteen minutes the Victoria sank in 
eighteen fathoms of water. In sinking she turned 
bottom upward, and now lies in that position on the 
bottom. Announcing the disaster in the House of 
Commons, Mr. Gladstone said that there were 611 
officers, seamen and boys, and 107 marines on board 
the ship. It was feared of this total of 718 souls, 430 
had been lost. The Camperdown was injured in the 
collision and will require extensive repairs. The vice- 
admiral with a number of the officers were among the 
lost. 

The Victoria had been several times illustrated and 
described by us, and on page 11 is a picture of the 
great ship, at one time the pride of the British navy. 
She was one of the most powerful battle ships in 
the world. Her length was 340 feet, beam 70, mean 
draught 26 feet 9 inches. The tonnage displacement 
was 10,470, the indicated horse power 14,244, speed 
developed in trial 17 310 knots. She was protected 
by a belt of compound armor, 18 inches thick, for 
about half the length of her hull, rising 2 feet 6 inches 
above the water. On the forward deck is the great 
turret, 17 inches thick, and inclosing the breeches of 
two 110 ton guns, mounted in parallel. These im- 
mense pieces of artillery carried 1,800 pound projec- 
tiles, the full charge of gunpowder being 980 pounds 
for each discharge. Aft of the turret came a strongly 
protected battery of 5 ton guns of 6 inch caliber, 
six projecting on each side through protected ports. 
Back of this structure came the stern gun— a 29 ton 
breech loader of 10 inch caliber. Triple expansion 
engines drove twin screws. She could carry a coal 
supply for 1,600 nautical miles, full speed, and at 
cruising speed for 7,000 miles. She was Isunched on 
April 9, 1887, from the Elswick yards of Armstrong, on 
the River Tyne ; 150,000 persons witnessed the launch. 

The above account is far from complete. Torpedo 
tubes, rapid-firing machine guns, a fighting mast, a 
most extensive system of hydraulic machinery, a 
heavily armored conning tower, and many other 
features in the ship cannot be more than mentioned 
within our limits. ?lhe was built to be the most pow- 
artaUy equipped British war ship afloat. The Victoria 
was an example of the highest development of de- 
structive capacity in a ship, and at the same time she 
illustrated the great weakness of these monuments of 
modern naval science. By accidental collision with a 
sister ship, in a quarter of an hour this vessel, repre- 
senting £800,000 sterling of value, ignominiously turned 
turtle and sank, bottom upward, carrying over 400 
men with her. Not only was the weakness of an at- 
tacked ship shown, but the Victoria in being sunk 
with this dreadful loss of life was an instrument in 
showing the weakness of the involuntarily attacking 
vessel. It was only at the expense of damage to her 
own structure that the Camperdown, striking her 
sister ship below the armor, penetrated the iron hull 
with her ram. It is not long since the British ship 
Howe, with her bottom pierced by a rock, sank in the 
harbor of Ferrol, Spain. 

The British turret ship Captain went down at sea. 
To descend from greater to less calamities, numerous 
instances can be cited of collisions between war ships 
and the minor vessels of commerce, the war ships suf- 
fering in the encounters. Even during the recent 
naval review on the Hudson, some damage was done 
to the ships of war by these collisions. It is evident 
that one point of construction is insufficiently provided 
for by modern naval engineers in war vessels. This is 
the rendering them unsinkable. They are necessarily 
topheavy, and their enormous weight and relatively 
small freeboard in many cases makes them peculiarly 
liable to destruction by sinking and capsizing. The 
efficacy of the ram as a weapon is also exemplified in 
this deplorable affair, the Camperdown giving a 
practical example of the use, or rather misuse, of the 
ship as a quasi-projectile. A very thorough system of 
bulkheading, both longitudinal and transverse, seems 
to be the only suggestable way of disposing of the 
points of weakness. 



which are now settled in a satisfactory manner, and 
even the photographic nuisance has been abated. 
After the Fair has been in operation over six weeks, 
or one quarter of the allotted period of exhibition, it 
really seems time to call a halt. It is now time to sit 
down and enjoy the rare treat which has been pre- 
pared at such cost of labor and money. Good natured 
banter or just criticism will not injure the Fair, but 
when every altercation at the gates is magnified into 
the proportions of an international episode it ceases 
to be a joke and tends materially to injure the Fair. 
The stories of extortion, quarrels among officers and 
the incomplete state of the Exposition have kept 
many thousands away during one of the most charm- 
ing months in which the gates will stand open. Take 
the advice of the circus manager, who at the close of 
the afternoon performance said (in reference to the 
evening), "Come yourself and bring your children." 
Let it be said to the credit of the American people 
that the great Exposition, which has cost in round 
numbers $34,000,000, is the grandest affair and the 
grandest success of our day and generation. 
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THE OBEAT FAIB. 

One of our weekly New York papers, justly noted 
for the excellence of its illustrations, prints the follow- 
ing as a caption to an editorial, "A Fair or a Fiasco ?" 
Such articles have a tendency to do harm. If the Fair 
is a failure, the press of America will have its full share 
of blame to answer for. From the very first the papers 
all over the country, not even excepting those of Cook 
County, have poured forth their vials of wrath upon 
the devoted head, not of a " Chicago Fair," buf^n the 
World's Columbian Exposition. 

During the first days of the Fair there were no 
doubt many just causes for complaint, nearly all of 



PS0P08EO BUBMASINE WAB BOATS, 

The Fifty-second Congress appropriated the sum of 
$200,000 to build and experiment with a submarine 
torpedo boat. Nine bids for a submarine boat have 
been opened and referred to the Naval Ordnance 
Bureau for examination. Secretary Whitney asked 
twice for similar bids, so that this is really the third 
call which has been made for such a boat, and it is 
noteworthy that this call has brought out a larger 
number of bids than before. Only three out of the 
bids submitted contemplate the actual construction of 
the boat, for the advertisements for proposals were so 
worded that a poor inventor might submit his design, 
which, if accepted, the government would buy and 
contract for the construction of the vessel where they 
chose. There is no doubt a good submarine torpedo 
boat would do much to revolutionize modem naval 
warfare. 

A surface torpedo boat, owing to the high speed re- 
quired, must of necessity be built very light, which 
of course exposes it to the destructive fire of the ma- 
chine guns, for the torpedo range is very short as com- 
pared with that of a naval gun. A submarine torpedo 
boat should have the advantage of being able to sink 
when approachinga vessel, so that the fire of the rapid- 
fire guns can do no harm. A semi-submerged torpedo 
boat can be easily constructed with an armored turret, 
but the aim of inventors should be to produce a boai 
which can be instantly submerged, capable of main- 
taining a good speed under water, the course to be 
directed accurately, and to be able to fire the torpedo 
in an effective manner without danger to the J)oat 
itself. 

< I a » ^ 

Karlr Steam Navigation. 

The Liverpool Journal of Commerce has the fol- 
lowing article on early steam navigation : 

"With the increase of trade and population there is 
a progressive demand for steam navigation facilities. 
Without sufficiency of cargo and passengers to make 
a venture pay, or no help of a bounty or subsidy when 
traffic is sparse, financial success is out of the question. 
Prejudice or ignorance may, however, serve to stop 
progress. 

"The Grand Treasurer of Spain did not believe 
in the safety of vessels propelled by steam, and 
he retarded the introduction of ships propelled by 
that agency. On the 17th of June, 1543, the La 
Santissima Trinadada, of 300 tons, was driven at the 
rate of one league per hour in the roatlstead of 
Barcelona, in the presence of the Emperor Charles V., 
his son, Philip II., and several high dignitaries. The 
Treasurer, Ravage, believing that a boiler used for 
such a purpose would burst, denounced the enterprise, 
but paid the inventor, Don Blasco de Garragher, his 
expenses. ('The Ship,' by Francis Steinitz. W. H, 
Allen & Co., Leadenhall Street, London, 1843.) 

"From several official sources it is made evident 
that the practical application of the steam engine to 
marine propulsion was an accomplished fact three cen- 
turies and a half ago. Seagoing steamers date from 
the building of the James Watt by John Wood & Co., 
in 1818, for the Leith and London trade. The Soho 
and Monarch were subsequently constructed for the 
same company. All three ships were built at Green- 
ock, the birthplace of James Watt, and of William 
Laird, who settled in Liverpool and established a line 
of steamers from the Mersey to Dublin in 1822. The 
James Watt, Monarch, and Soho were purchased by 
the General Steam Navigation Company, and em- 
ployed in their service for many years. Hull and ma- 
chinery did their work admirably. They were built 
of wood, and had paddle wheels. All three were in 
existence a few years back as coal hulks. The James 
Watt was the first deep-water steamship built in 
Europe. The Savannah, American-built boat, which 
canie to Burppe, can scarcely be called a machine-pro- 
pelled vessel, but may be clBfsed as an auxiliary-driven 
ship.'' 
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Every day brings more people to the World's Co- 
lumbian Exposition, but, even with the greatest at- 
tendance, the grounds do not seem to be overcrowded. 
Even on such a day as June 15, which was German 
day, and brought an attendance of 200,000 within the 
grounds, there waa no uncomfortable crowding, except 
in the vicinity of the German building, where the 
formal exercises of the day were held. The most dis- 
comfort from crowding is experienced by visitors who 
wait until the last minute before leaving *the grounds. 
This is always a time when the majority of people are 
seeking transportation home, and no facilities could 
be so ample aa to handle in a few minutes crowds vary- 
ing from 50,000 to 150,000 or more. 

In the Manufactures and Liberal Arts building there 
are always people watching the interesting exhibits in 
the department of horology, which faces Columbia 
Avenue just north of the clock tower. One of the 
most drawing exhibits in this department is that of 
the American Waltham Watch Company. The at- 
tractive feature of this exhibit is the automatic ma- 
chinery in ojwration for making different parts of the 
works of a watch. There are ten of these automatic 
machines, each of which is of most remarkable me- 
chanism, and which seems. to have as delicate a touch 
and to possess the intelligence of a skilled workman. 
These machines are in operation adjoining the aisle, so 
that many people can be accommodated to observe 
them. Inside the pavilion is a large collection of his- 
toric and antique watches. Among the more famous 
of these watehes are those that belonged to Sing 
James I., Oliver Cromwell, John Milton, Sir Isaac 
Newton, Queen Elizabeth, John Calvin, John Bunyan, 
I^dy Jane Grey, and Robert Bums. This collection 
contains over six hundred watches. They represent 
ail sizes and shapes, and are of great interest because 
of the variety of their mechanism. 

Another exhibit in this department, which attracts 
a great deal of attention, is that of the Waterbury 
Watch Company. In this pavilion several hundred 
Waterbury watches are shown, both in cases and the 
movements. But what draws the crowd to this exhibit 
is the Century Clock, which has required years of work 
in construction and which has cost the company $80,- 
000 to complete. This clock records the hour, minute, 
and second, gives the day of the week, the day of the 
month, the month of the year; records the movements 
of the tides in New York harbor, gives the changesof 
the moon, etc. Immediately under the dial is a large 
picture of the factory of thifl company, arid under this 
picture is a reproduction of the train room in the fac- 
tory. Here are represented twenty-six girls at work at 
lathes, pinion cutters, and other machines, reproduc- 
ing in close detail every movement that would be seen 
in actual life. The figures are ten inches tall, finely 
carved from wood. On the right are four more rooms 
with figures in miniature, which are reproductions of 
historical or other scenes. These represent miners at 
work in a mine, digging rock; the development of the 
sewing machine, with a man and woman sewing by 
hand in the back of the room, while a mechanic — sup- 
posed to be Eliaa Howe — stands at a bench making a 
model of a sewing machine, and two women are ope- 
rating modem sewing machines in the foreground. 
Underneath this is a telegraph and telephone room, 
with a man in the foreground in the act of telephon- 
ing; several operators at work at telegraph instru- 
ments, people coming and going with dispatches, mes- 
senger boys running in and out, etc. The other scene 
is an electrical one, with a Corliss engine operating a 
dynamo, and an electrician — representing Leo Daft — 
experimenting and watching the results of his experi- 
ments. On the left side of the clock is a saw mill 
scene ; a scene representing a cotton plantation, with 
Eli Whitney testing his first model of the cotton gin, 
and bales of cotton lying about and colored men at 
work. Another scene represents the flax industry, 
with men and women whipping the flax and otherwise 
preparing it. The fourth scene represents an old style 
German watch factory in a peasant house, with two 
men at work at a bench, a maid serving beer and 
Innch at a table, etc. The figures in these scenes were 
all carved in this country, and reproduce movements 
of the human arm and hands with much accuracy. In 
addition to these scenes there are many carvings on the 
clock which represent important events in the history 
of the country during the past century, beginning with 
the signing of the Declaration of Independence. The 
machinery in this clock is operated by an electric mo- 
tor one-half hai8e power, and the nine ecenes, repre- 



senting the several industries, are illuminated with 
miniature incandescent lamps. Another interesting 
exhibit in this department is that of the Ansonia Clock 
Company, which exhibits an infinite variety of clocks 
of all sizes, from the cheap nickel clocks to most ex- 
pensive clocks, reaching hundreds of dollars in value. 
Near this exhibit is the pavilion occupied by the 
Wm. Rogers Manufacturing Company. Here are 
shown knives, forks, and spoons in great variety, but 
the feature of most particular interest is that of the 
several operations required in making these. For in- 
stance, there is shown the steel bar from which the 
knife is made, and the results of the several operations 
through which this bar passes to become the knife 
ready to be plated. The making of spoons and forks 
is illustrated in the same way. 

The Norway exhibit, in the Manufactures and Libe- 
ral Arts building, is remarkably instructive, and a 
study of it is like traveling in the • country itself. The 
main structure is constructed of Norway pine, the de- 
sign being representative of Norwegian architectural 
effects. An interesting feature of this exhibit is the 
large display of spoons, ornaments, and gold and silver 
trinkets manufactured of these metals and enamel. In 
much of this ware the enamel is transparent, and the 
filigree work is so fine and so beautifully done and the 
coloring in the enamel so rich in variety and effect that 
the exhibit is well worth closeinspection. Many typical 
Norwegian things are, of course, shown. These in- 
clude furs, mounted birds, traveling vehicles, native 
costumes, etc. On a raised platform in the pavilion isa 
stuffed reindeer harnessed to a sledge which is covered 
with skin from the hair seal, giving a truly Arctic ef- 
fect. The ski, or snowshoe, so much used in winter in 
Norway, is shown in all stages of elaborateness. Not 
the least attractive part of this exhibit is a collection 
of photographs of mountains, fjords, villages, etc., 
which are beautiful specimens of photography, as 
well aa of landscape scenery. Many richly colored 
photograph portraits are also exhibited. 

In the gallery of the Electricity building are three 
exhibits which always have an interested audience 
about them. One of these is the exhibit •t the Ameri- 
can Electric Heating Company. Here are shown elec- 
tric heaters in great variety for aU purposes. Cooking 
is carried on the greater part of the time, showing the 
convenience and utility of this method of cooking. 
There aie electrical water heaters, flatirons, ovens, etc. 
The exhibit of the Commercial Cable Company repro- 
duces the writing and the method of cabling on ocean 
cables. The delicate devices used for this purpose and 
the difference in this method of transcribing messages 
from ordinary telegraphy cause much comment by 
people who had never suspected but what the two 
methods were the same. The exhibit of the Gray 
Telautograph Company adjoins that of the Commer- 
cial Cable Company. This remarkable invention was 
fully described and illustrated in the Scibntipic 
American of April 1. It can be seen in full operation, 
reproducing the writing sent by the transmitter. 

In studying the exhibits made by Mongolian coun- 
tries in the Manufactures and Liberal Arts building it 
is well to begin with Siam, and after studying this ex- 
hibit, take the Chinese next, and then the Japanese. 
The exhibit made by 8iam is small and in its way is in- 
teresting. The pagoda it occupies is decidedly Oriental 
and is more fantastic and gaudy than other pavilions 
in the building. The exterior finish is composed of 
small diamond-shaped pieces of glass studded in gilt 
woodwork. The most attractive features of this ex- 
hibit are carved ivory and ornamental brasswork. In 
front of the pagoda are four huge tusks of ivory. So 
far aa the art work of this exhibit is concerned, it is 
quite crude as compared with that shown in the Chi- 
nese exhibit. China, however, makes a comparatively 
small display, as the space it occupies is only about 
four times that occupied by Siam. This exhibit is 
rich in carved ebony furniture, much of it inlaid with 
I)earL There are several rich tapestries in silk, and 
beautiful specimens of carved ebony screens, carved 
ivory, etc. This exhibit is not made by the Chinese 
government itself, but by private individuals, which 
may perhaps in a measure count for its not being more 
complete. In itself it would be regarded as an in- 
structive and choice exhibit, but when compared to 
the displays made by Japan, it appears almost rudi- 
mentary. 

Too much praise cannot be given Japan for its ex- 
hibit in this building, and adjectives would be quite 
useless in attempting to describe it, because of the ex- 
quisite workmanship and touches of art that are seen 
in such abundance throughout the whole exhibit. The 
space occupied is very large, containing more area than 
the exhibits of other countries, with the exception of 
three or four of the larger nations of Europe. The 
collection and variety of bronzes of all kinds is superb 
and should not be neglected by visitors at the Expo- 
sition whose time is very limited for looking about. 
The display of silk goods, carved wood and ivory, 
porcelain, lacquered work, in shortall Japanese wares, 
is very complete. The pavilion was constructed by 
Japanese artisans who were brought over for the pur- 
pose. It IB a fine specimen of Japanese aj«hitectare 



and is one of the most attractive and ornamental struc- 
tures in the building. It is of true Oriental type and 
is not built of staff. This exhibit faces Columbia 
Avenue and is in the north end of the building. 

Last week reference was made in these columns to 
the exhibits made by the Canadian Pacific and the 
London and Northwestern Railway in the Trans- 
portation building. In some respects the exhibit made 
by Germany in the railroad department is more 
complete, because of its variety, than "that made by 
Great Britain, although historically it is not of so 
much value. Two locomotives are shown; one is a 
compound freight locomotive, the other is an engine 
for local service. Both engines are excellent speci- 
mens of workmanship, and attract much attention 
from their difference in design from the large display of 
American locomotives adjoining. A very elaborate 
passenger day coach is shown on the same track as 
the engines. This coach is constructed on the Amer- 
ican plan, but is not over three-fifths the length of 
our usual type of coach. This coach is painted a 
rich blue on the exterior. It is constructed mostly of 
pressed steel and iron. Much of the interior finish 
is wood and bronze, while the draperies are silk. Two 
open cars are shown, such as are used for freight ser- 
vice. Very little wood is used in the construction of 
these cars, the truck and framework being almost 
wholly of pressed steel. These cars have a single pair 
of wheels to a truck. The regular type of German 
compartment coach is also shown on this track. 

The statue of Columbus, designed by Bartholdi and 
made of silver, requiring thirty thousand ounces for 
the purpose, has been placed in position in the ex- 
hibit of the Gorham Manufacturing Company in the 
Manufactures and' Liberal Arts building. The figure 
is fully life size, and stands immediately in front of the 
exhibit in this pavilion in the entrance way. In many 
respects this is the strongest statue of Columbus that 
has been shown in Chicago. It represents the dis- 
coverer first seeing land. 

The inauguration of the great Ferris Wheel took 
place on the 21st June, and was a very happy affair. A 
large number of guests were invited, speeches were 
made by several distinguished persons, and many 
compliments were showered upon the engineer and 
projector of the wonderful machine, Mr. G. W. G. 
Ferris, of Pittsburg, Pa. Several illustrations of this 
remarkable piece of mechanism will be found else- 
where. The charge for a ride in the novel machine 
is 50 cents', for which the passengers enjoy two revo- 
lutions, occupying half an hour. If all the seats are 
full, the company take in $1,440 aa hour. It is truly 
a wheel of fortune for its owners. 

The loss of the British battle ship Victoria made a 
great sensation among the exhibitors and visitors at 
the Fair. When the news came, on the 33d instant, 
a ' sad interest was at once created to examine the 
splendid modeKof the vessel, which occupies a conspicu- 
ous position in the Transportation palace. Thousands 
of people flocked to see the model, which model is a 
large one and very perfect. There is a double stair- 
way with brass railings around the model and plat- 
forms. 

A new feature was introduced at the Exposition on 
Massachusetts day, June 17, which was a decided 
novelty. This consisted of a parade, in which all the 
concessions on the Midway Plaisance were represented. 
The Laplanders led the procession, followed by the 
Amazons, whose color was superb. The Libby glass 
works sent a couple of hundred of their employes, 
each with his glass cane and badge of spun glass. 
The swarthy glass blowers from Murano followed. 
The Mongolian orchestra gave their usual rendering of 
discords, while stately mandarins rode on horses. A 
huge dragon nearly one hundred feet long was sup- 
ported by twenty-fivp Chinamen, who caused the 
dragon to undulate in a becoming manner. Breton 
peasants in blouses and wooden shoes came from the 
French wine press. The Swiss guards attracted much 
attention. Amid a wailing of pan pipes and tom- 
toms came the Algerians, including the dancers. Then 
came the inhabitants of the most interesting part of 
the whole •' conglomera, " the Cairo street. Priests, with 
all the pride of their heritage of thirty centuries, car- 
ried aloft the sacred vessels and utensils of their 
heathen rites ; the donkeys and camels followed with 
the veiled women, the wrestlers and the dancers. The 
Persians followed with their wrestlers, whose bodies 
were rubbed with oil, which brought the great 
knotted muscles into relief. A clatter of hoofs 
announced the approach of the Bedouins of the 
desert, who were mounted on little horses of the pur- 
est Arabian stock. They brandished long spears, and 
the noble carriage of these wild people and their mag- 
nificent horsemanship charmed all beholders. The 
procession became wilder as the South Sea Islanders 
approached, dancing their weird, awful war dance. 
The procession was an unqualified success, and was 
seen by thousands who occupied the line of march. 
The frequent repetition of this parade will give life and 
color to the Exposition and will doubtless induce many 
to viijit the Plaisance who for lack of time might 
{Continued on page 7.) 
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AS IKPBOYEO WATEB WBEEL. 

The simple form of wheel shown in the illustration 
is arranged to be operated so that the water passing 
thougb the fluiae twice exerts its fores on the wheel, 
each paddle being twice acted upon by the water at 
every revolution of the wheel. The improvement has 
been patented by Mr. Asa B. Frame, of Boyden, Iowa. 
The wheel has circular end pieces carried by a shaft 
journaled in bearings in opposite sides of the flume, 
the shaft having a pulley from which power is trans- 
mitted. The blades or paddles arranged around the 




FKAKE'S WATER WKEBl. 

wheel are each pivoted at one edge at both ends in the 
outer edge of the circular end pieces, and the center 
of the other edge of each blade is connected by means 
of a rod with a ring hung loosely on the central shaft. 
Any number of these rings may be used, according to 
the size of the wheel, an independent rod connscting 
the ring with each blade. As the ring hangs by 
gravity on the shaft, the inclination of each blade re- 
latively to the center shaft is constantly changing as 
the wheel revolves, each blade as it approaches the top 
being brought into a nearly horizontal position to re- 
ceive the tiill force of the water, the blade being then 
tilted to a nearly vertical position as it pa§ses down 
through the water, and again being shifted to a hori- 
zontal position at th e bottom, where it receives th e force 
of the water a second time, to be afterward thrown 
back into the vertical position again, so that it passes 



issued to Mr. George P. Fischer, of No. dSS Jay Street, 
Rochester, N. T., it has been the design of the invent- 
or to furnish trucks which are light, simple, strong, 
and which can be taken apart and pat together 
quickly and with great precision. 

The front portion of the body of the self-loading 
vehicle consists of a horizontal, skeleton, segmental 
frame, which supports the front board and serves as 
a guide for the clevis to which the pole is secured. 
Beneath this frame is a shovel, whose bottom is in- 
clined downward and dish-shaped, the shovel being 
mainly supported by a yoke whose upright members 
are threaded at their upper ends and connected by a 
truss, centrally through which passes a vertical ad- 
justing screw connected at its lower end with the 
shovel, and having a handle or cross bar in easy reach 
of the driver. By turning this screw in one direc- 
tion the shovel is lowered, and the opposite turning 
of the screw raises the shovel. The adjusting screw 
is also adapted, by an adjustable connection, to raise 
and lower a' dumping blocli having attached links 
adapted to engage the body of the wagon near its 
forward end. The wagon body is made in two 
L-shaped sections, the sections being practically 
hinged at their angles upon truss rods. When the 
body is in position to carry a load, the horizontal 
members of these sections closely approach each 
other, but they may be readily opened and carried to 
a dumping position by operating the adjusting screw 
to move the dumping block and links connected with 
the horizontal or bottom portion of each section of 
the body. The wagon body is independent of the 
front board and of the tail board, and the latter has 
a hinge connection with the rear axle. To load the 
wagon, the turning of the adjusting screw lowers the 
front portion of the body and the shovel until the 
latter strikes the ground, when, by driving the team 
forward, over or through a pile of coal, sand, gravel, 
or other material to be loaded, the latter is forced up- 
ward into the wagon body, and the body is then 
brought upward into its carrying position by turning 
the screw in the opposite direction. To dump the 
wagon, the dumping block is operated through a 
changed connection with the adjusting screw, so that 
by turning the latter the bottom members of the 
body are forced downward and outward, the side 
members being forced inward and downward, where- 
by the load is dumped, the body being subsequently 
returned to its normal position by turning the screw 
in the opposite direction. 

The rake attachment is especially designed for 
dump wagons, and it provides means whei'sby the 
dirt, gravel, or other material dumped may be read- 
ily lifted and distributed over a large area. Its con- 



tween, any part of China, Russia, Europe, and by cable 
to Africa, Korth and South America, and Australia. 
The whole world is now wired and telugraphically 
connected. 



FOOT BACE OF UABEET P0BTEB8 AT FABIS. 

Everybody linows those strong market porters who 
carry upon their backs bags of flour that sometimes 
weigh 150 pounds. They are lusty fellows, with square, 
massive shoulders, who axe endowed with extraordi- 
nary physical energy. 

We have thought it of interest to record the feat 
that ha.s just been executed by one of the most re- 
markable of them, Jean Labasse, the victor in a race 
of a new kind, got up by a Parisian journal. It was 
a question of starting from Feydeau Street with a bag 
weighing 230 pounds and proceeding to the octroi of 
Corbeil, a distance of 19 miles. There were ten oom- 



easilyap against the current of the water. The blades 

at the top and bottom of the wheel, upon which the | gtruction is such that it acts automatically with the 

water exerts its force, are each designed in their vary- dropping of the material from the vehicle, and when 



ing positions to afford an equal amount of power in 
proportion to the amount of water used. 

_ — ♦ « ■ I * 

IHPBOTEB 8ELF-I.0A0Itia VEHICLES AND DtTKP 
WAGONS. 

In the improvements represented in the accompany- 
ing illustrations, for which two patents have been 





FISCEEB'S 8£LF<L0ADINO VEHICLE. 




,^ .' 



FISCHEB'S BAKE ATTACHlOirT TOR WAQOSt. 



the latter is returned to a carrying position the rake Is 
restored to its normal place at the rear of 
the wagon body. Upon the rear axle are 
two vertical guides in which the tail board 
is adapted to have a pivotal movement, and 
on each rear wheel, near the hub, is an 
eccentric flange. The body of the vehicle is 
in two longitudinal L-shaped sections, as in 
the self-loading wagon above described, the 
sections turning upon truss rods passed 
through blocks on the axle and through the 
lower eads of the guides and the tail board. 
The lower portion of the tail board extends 
beyond the sides of the body, and on its 
lower edge are teeth adapted for raking pur- 
poses. From each side of the upper portion 
of the tail board extends a bracket in which 
turns the upper end of a vertical shaft upon 
which is a spiral thread having a long out- 
side pitch, and the lower end of each shaft 
carries a rake-head provided with teeth. 
Each shaft passes through a keyhole slot 
of a reciprocating block, a jaw of each of 
the blocks receiving the eccentric flange 
near the hub of each rear wheeL When the 
tail board is in its upper position the rakes are folded 
inward beneath the axle, but when the load is dumped 
the downward movement of the body of the wagon 
forces the tail board downward until the teeth on 
its lower edge engage the material dumped. As the 
tail board drops, the threads of the vertical shafts are 
drawn through the recip7X)cating blocks, and the 
rake heads carried by these shafts are thrown oat- 
ward back of the rear wheels and diagonally across 
them. When the wagon is now drawn forward over 
the material dumped, the shafts are rocked by means 
of the reciprocating blocks, so that the rake heads 
are carried from their outer position to the center of 
the tail board and then back again, quickly spread- 
ing the dumped material over a large area, the work 
being done by the vehicle and the team. 

■ ■* < » > ^ 

Tbe Telecrapb in Obtnii. 

The United States miniBter at Peking, China, re- 
ports to the State Department that the Chinese tele- 
graph system has been connected with the Russian 
I system, so that mesaages may now Im sent overland be- 



Fig. 2.-f OBTSAIT OF JE&S T.awnMii 

petitors. The start took place at 8 o'clock in the mom* 
ing of the 6th of March. Each porter carried upon 
his shoulder a bag containing a mixture of sand and 
sawdust weighing 3S0 pounds. Jean Labasse was the 
first to arrive, at 10 o'clock at night, having traveled 
the distance of 19 miles in 14 hours. 

Labasse was bom at Saint-Andre-d'Appel, in 
Dordogne, March 19, 1869, and is consequently twenty- 
four yeaiB of age. He is 6 feet 9 inches in height, 




Fig. 1. 



P0BTEB8 



PABIS. 



and of herculean strength. At the time of the race, 
he rested but twice on the way, first at Juvisy, after 
making 14 miles, and next at Evry-Petit-Bourg, at 
about 3 miles from the goal. He distanced all his 
competitors by several hours. He was not much 
fatigued at the finish. 

Received at Corbeil by the municipality and a flourish 
of trumpets, he was the object of the ovations of the 
population, which had been awaiting him since six 
o'clock in the evening. 

Although Labasse is remarkable by the development 
of his muscles, we must add that he does not shine by 
the qualities of instruction. He can neither read nor 
write. 

We shall complete this note by recallin g that a ten- 
tative similar to that of which Labasse isthehero once 
found a victim among the market porters. One of them- 
had wagered that he could carry a 350 pound bag M 
flour to Corbeil. Having got as far as Evry, the Hew 
coles drank a glass of cold water and dropped stone 
dead. Such useless excesses of muscular fatigae ara 
not an&ocompanled mth danger. — La Natv/re. 
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AN INEXPENSIVE WINDOW LABDEB. 
The illustration represents a box or larder which 
may be easily fastened iii position in windows of vary- 
ing widths, so that provisions or other contents of 
the box may be better protected by being kept in a 
receptacle exposed to the outside temperature. The 
improvement has been patented by Mr. James Ponisi, 
of No. 1014 Third Avenue, New York City. The box 
has a slanting, overhanging cover, and beneath its 
bottom is a longitudinal slideway, the slides in which 
have considerable movement outward from the ends 
of the box, and have at their outer ends curved braces 
adapted to be secured to the frame of the window. 
The box is designed to rest on the window sill, and 
when the slides are adjusted they may be fastened to 
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FONISI'S WINDOW LABDEB. 

the sill by screws or other means. On the inner side 
of the box is a swinging lid with a suitable catch or 
lock. The box is preferably made with a false bottom 
beneath the slides, and, if desired, the top may be of 
non-conducting material to prevent the heating of the 
box and its contents by the sun. 



A THBA8HIN0 MACHINE ATTACHMENT. 

The engraving shows a device which receives straw 
from the thrashing cylinder of a machine, and loosens 
and fans it in such manner that the chaff will be sepa- 
rated from the straw, permitting the grain to fall down 




KEELINO'8 THBA8HIN0 MACHINE ATTACHBCENT. 

through the straw and rattle rake. It is a patented 
improvement of Mr. Richard Keeling, of Walhalla, 
North Dakota. At the rear of the apron or carrier 
belt of the thrashing cylinder of the machine is a 
three-cornered picker, back of which is a combined 
blower and beater driven by a shaft journaled in the 
casing. Still further back is the rattle rake, above 
which 18 a divide board secured to the deck of the 
casing, and pointing to the central portion of the 
beater, two deflecting plates, some distauce apart, and 
having a rearward inclination, being placed back of 
the divide board. As the grain passes up the endless 
belt from the thrashing cylinder, the straw is loosened 
and tossed by the picker to the blower and beater, 
being thrown up by the blades of the latter, while the 
cuiTent of air created by the revolving of the blower 
blows the chaff from the straw. The divide board 
separates the air current, and the chaff is carried rear- 
ward at each side through the rear outer end of the 
machine, the straw falling upon the rattle rake being 
comparatively free from chaff, and the grain being 
more readily separated therefrom. The current of air 
is designed to be at all times sufficiently strong to pre- 
vent the straw from winding about the beater. The 
attachment may be applied to any form of thrashing 
machine. 



Thb Abrmotor Company, whose fine representa- 
tion in the windmill exhibit at the Columbian Expo- 
sition was mentioned in the Scientific American of 
June 3, is located at Twelfth and Rockwell Streets, 
Chicago, and not at Batavia, IlL, as was inadvertently 
st&ted. 



Recreation for middle Aee. 

Mere walking exercise, although it is invaluable, 
hardly fulfills the idea of perfect recreation. Sir 
James Paget says "good active recreations" ought to 
include "uncertainties, wonders and opportunities for 
the exercise of skill in something different from the 
regular work," The present writer is always longing 
for cricket in the summer and football or hockey in 
the winter and spring. But he cannot find a man 
anywhere above forty years of age who will agree 
with him. Why should the literary man, the doctor, 
and the stockbroker or the merchant not play cricket 
after forty-five ? What is to become of his dinner 
hour, is it asked ? If a better luncheon w6re taken at 
midday, and a lighter dinner at six in the evening, 
there is no reason whatever why a man of forty-five, 
and up to sixty-five or seventy, should not be in the 
cricket field at half-past seven and play briskly until 
nine or half-past. An hour and a half at cricket after 
a light dinner would make middle-aged men so young 
that they would not know themselves. Tyriters would 
write twice as brilliantly, and business men would be 
cleverer and keener by half. As it is the average mid- 
dle-aged Englishman of the professional and business 
classes grows fatter, wheezier, more pompous, and 
more dull and uninteresting every year of his life. 
To get a laugh out of him is impossible ; to crack a 
joke at his expense is to commit the unpardonable sin. 
" Poor old porpoise," as somebody has called him. 
His innocent pleasures have vanished with his youth, 
and "he has nothing now left to live for but his 
respectability : his solemn respectability, and his 
money bags." The contrast between the youthful 
Englishman and his middle-aged parent is sometimes 
startling. The former is all life and fun : the latter is 
a moving mountain of ponderosity and fat. It is all 
for want of outdoor exercise and recreation. Twenty- 
five years ago the solemn father of to-day was the fun- 
loving son of a middle-aged father. If anybody had 
then shown him in a prophetic mirror the figure he 
would cut at the end of a quarter of a century, he 
would have committed suicide in sheer vexation and 
disgust. But all this rotundity, wheeziness, irrita- 
bility of temper, incapacity for work, and general dis- 
gust with life and all things in it can be cured, cured 
easily, and cured for ever ; and the cure for the vast 
majority of cases is one or two hours' daily exercise 
and recreation in the open air. — Hospital. 
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AN IMFBOVED LUBBICATOB. 
The engraving shows a lubricator adapted to prop- 
erly feed any grade or quality of oil in either an up or 
down direction. The improvement has been patented 
by Mr. Henry G. Roller, of New Castle, Del. The 
oil tank is connected by a pipe with the boiler, so 
that the oil will be in contact with the steam, and 
under the influence to some extent of the boiler pres- 
sure. The supply pipe from the tank is passed 
through the steam pipe into which the lubricant is to 
be diseharged, so that the oil may be heated. The 
supply pipe connects with a casing supported from 
the steam pipe, as shown in sectional plan view in 
Fig. 3, and in side elevation in Pig. 1, the casing hav- 
ing a valve controlling the quantity of lubricant en- 
tering. The casing also connects with a sight feed 
tube, and the latter is connected with a second casing 
discharging into the steam pipe to be lubricated, the 
quantity of oil and steam to be pitssed through being 
regulated by a valve. On the top of the second casing 
is a steam condensing chamber, the water of conden- 
sation from which fills the sight feed tube, while a drip 
cock at the bottom facilitates cleaning the tube. 
To feed the oil downwardly the positions of the cas- 
ings are reversed and the condensing chamber is 
omitted. As shown in the illustration, the oil from 
the supply tank is forced into the first casing partly by 
the displacement due to the condensation of steam 
and partly by the boiler pressure, so that the oil rises 




B0LL£B'8 8I0HT FEED LUBBICATOB. 



in drops in the sight feed tube, passing through the 
second easing into the steam pipe. In feeding down- 
ward the oil enters the first casing under boiler pres- 
sure, and is forced downward through the sight feed 
tube, to be finally passed through the second ^ting 
into the steam pipe. As the lubricant is under the 
boiler pressure, any grade of oil can be readily fed, 
and the casings may be placed sufficient distance 
apart to provide for any desired length of sight feed 

tube. 

•'»>■*■ 

A 8TAMF MILL GUIDE. 
By means of this guide, which has been patented by 
Mr. Edmund Major, of Terraville, South Dakota, the 
bearing blocks are securely held In place and can be 
readily adjusted whenever desired on account of wear 
or other causes. Fig. 1 shows the application of the 
improvement. Fig. 3 being a plan view, with parts in 
section. On the front of the girt or rail, secured by 
bolts or other means to the battery posts, ara formed 
vertical recesses, into which fit ribs projecting from the 
backs of keepers secured in place on the girt by bolts. 
Each keeper is in the shape of an open casing, its 
back being engaged by the bolts, whose heads extsihd 
into the casing. On the rear of each keeper are side 
flanges with front beveled faces to receive the corre- 
spondingly shaped rear side of the bearing block, and 
onthefrontofeachsideofthe keeper are short flanges, 
there being a recess near the middle to be engaged by 
a flange plate, held in place by a bolt, by screwing up 
which the bearing blocks are firmly held in position. 
The sides of the blocks are beveled to correspond to 
the inclination of the sides of the keepers, so that the 
blocks are free to slide upward and out of contact 
with the keeper, or they may be held in fixed position 
by means of the fiange bolt, and when the blocks be- 




XAJOB'S GUIDE FOB STAMP HILLS, 

come worn by the vertical movement of the stamp stem 
they may be adjusted by placing a thin piece of wood 
between the keeper and guide block. 



Plug Wbeat. 

A gentleman who has been down in the Red River 
Valley tells of a new way the honest farmer has of get- 
ting even with the elevator companies. There is con- 
si^Aable of last year's damaged wheat in the locality 
referred to, which is not salable at the elevators. So the 
ingenuity of the sons of toil was brought to bear to 
contrive some way to make them take it. Finally the 
following plan was devised : 

The bottom of a grain sack is filled with good 
wheat. A length of stove pip* is inserted in the cen- 
ter of the sack and filled with the rejected wheat. The 
sack is then filled around the stove pipe with good 
wheat and the pipe withdrawn, and on top of this is 
put good wheat. In this manner a neat " plug " of re- 
jected wheat seven inches in diameter and two feet in 
length is inserted in the center of each sack, and is so 
surrounded by good wheat that itl^lmost impossible 
to detect it when dumped intO'' the hopper, especially 
if the contents of a sack ^hich lias not been "plugged " 
are immediately dumped on top of the contraband 
wheat. It is said to be a scheme which will circum- 
vent the most eagle-eyed elevator man. — Valley City 
{N. D.) Times-Record. 



An Early Plan for an Electric Kalliray, 

The following item is given on page 37 of the Pictorial 
Times, London, of January 17, 1846 : 

MAGNETIC RAILWAYS. 

Experiments of a highly satisfactory nature are be- 
ing made with regard to the application of electro- 
magnetism to railway propulsion. Thegreat difficulty 
to be surmounted is the weight andsizeofthe'gal^anic 
batteries requisite for sufficient energy. To obviate 
this difflcultv, it has been proposed to have stationary 
batteries at ^(Mated distances and to make the rails 
themselves the Conducting lines of the batteries. 
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. POSITIOir OF TEE FLAITZTS IS JULT. 
JTPITBR 

is moming star. H e has attained once more the suprem- 
acy that belongs to him as leader of the planetary broth- 
erhood, and outshines every other star in the heavens 
in the small hours ^of the morning. He is a marked 
feature in the sky on beautiful midsummer momingB, 
as he pursues his path toward opposition. Jupiter's 
opposition occurs 84days later every year. It took place 
last year on October 12. It will take place this year 
on November 18. The reason is that his synodic pe- 
riod, or the time it takes him to move from opposition 
to opposition again, is S39 days, an easy number to re- 
member. Meantime, the earth has made one revolu- 
tion, and advanced 34 days on another, before the sim, 
the earth, and Jupiter come into line with the earth 
in the middle. The oppositions of the great planet, 
therefore, are retarded 34 days each year. 

Jupiter rises at the close of the month about mid- 
night, and observers will find him an interesting object 
from the time he comes looming above the eastern 
horizon until he is seen no more in the glow of the 
mbming dawn. He is specially attractive as a tele- 
scopic study in his present position, a small glass 
bringing out his brilliant belts and shining moons. 

Jupiter's satellites are again in good position for ob- 
servation. A favorable time to look for them in July 
is at 2 o'clock in the morning. We give a few of the 
configurations for an inverting telescope at this hour. 

On the 1st, the four satellites axe visible. III, II, and 
I being on the left or west of the planet, and IV being 
on the right or east. 

On the 4th, I is making a transit on the planet's 
disk, II is on the left, and IV and III are close together 
on the right, probably looking like a single satellite. 

On the 11th, III is occulted by the planet, IV and II 
are on the left, and 1 is on the right. 

On the 20th, I is making a transit, II, IV, III axe on 
the right. 

On the 21st, the four satellites axe on the right, IV, 
III and I closely clustered near the planet and III 
farther away. 

On the 30th, II is occulted. III is on the left, and IV 
and I near together on the right. 

As we watch the manifold changes in these bright 
orbs, we cannot fail to recall the fifth satellite, the 
' great astronomical discovery of 1892, and the third 
greatest discovery in the nineteenth century, and to 
hope that when Jupiter rails round to his most favor- 
able position again, Barnard with his bright eyes and 
the aid of the Lick telescope may find a companion 
for bis tiny satellite. 

The moon, four days before new moon, is in conjunc- 
tion with Jupiter on the 9th, at h. 64 m. P. M., being 
3° 35' north. 

The right ascension of Jupiter on the 1st is 3 h. 21 m., 
his declination is 17° 38' north, his diameter is 33'.4, 
and he is in the constellation Taurus. 

Jupiter rises on the 1st at 1 h. 36 m. A. M. On the 
31st he rises at 11 h. 54 m. P. M. 

VENUS 

is evening star. She has reached a position where she 
may easily be seen, setting during the month a little 
more than an hour after the sun. Observers must 
look for her a half hour after sunset a little south of 
the sunset point during the first part of the month, 
and still further south as the month progresses, until 
at its close she will be found 6° south of the sunset 
point. Few directions are necessary for finding the 
peerless star, excepting to learn her position in the 
sky. She herself reveals the secret of her presence 
as she glows in the evening twilight, and is beauti- 
ful to behold, even when smallest in size and just free 
from the eclipsing sunbeams. 

Venus has an incident to diversify her July course. 
She makes a close conjunction with Kara on the 9th, 
at 9 h. 2 m. A. M., being 18' north. The event would 
be more interesting if it did not occur in daylight. 

The moon is in conjunction with Venus, the day 
after new moon, on the 14th, at 4 h. 43 m. P. M., being 
3° 24' north. 

The right ascension of Venus on the 1st is 7 h. 
64 m., her declination is 22° 13' north, her diameter is 
10'.4, and she is in the constellation GeminL 

Venus sets on the 1st. at 8 h. 33 m. P. M. On the 
31st she sets at 8 b. 20 m. P. M. 

MERCUBY 

is evening star. He reaches his greatest eastern elonga- 
tion on the 11th at 8 h. A. M., when he is 28° 30' east of 
the sun. He is then visible to the naked eye in the 
west as evening star, but is too far south of the sun to 
be easily picked up. Southern observers will see him 
to better advantage. 

The moon, two days after her change, is in conjunc- 
tion with Mercury on the 15tb, at 2 h. 15 m. A. M., 
being 6° 10' north. 

The right ascension of Mercury on the Ist is 8 h. 
28 m., bis declination is 30° 18' north, his diameter is 
6'.8, and he is in the constellation Cancer. 

Mercury sets on the 1st at 8 h. 68 m. P. M. On the 
31st he sets at 7 b. 23 m. P. M. 



SATURN 

is evening star. He ceases to occupy the meet promi- 
nent place on the records of the month, but there are 
interesting points in his course. The telescopic view of 
his rings, belts, and moons is superb, and calls forth 
much admiration from many observers. 

A correspondent of the English Mechanic describes 
the conjunction of Saturn and Gamma Virginis on 
April 8 as an extremely beautiful sight. The actors in 
the celestial scene were but 6' of arc apart, almost 
touching each other, and visible in the same telescopic 
field. The contrast between the yellow planet and 
the brilliaat white double star was exquisite. Ob- 
servers should improve the present opportunity for a 
telescopic study of the marvelous planet, for his best 
period of visibility is passing away. It extends from 
February to July. 

The moon, two days before the first quarter, is in 
conjunction with Saturn on the 18th at 8 h. 36 m. 
P. M., being 1° 5' south. The conjunction will be 
visible, but the resulting occultation will be seen only 
in the southern hemisphere. 

The right ascension of Saturn on the 1st is 12 h. 38 
m., his declination is 0° 19' south, his diameter is 16'.8, 
and he is in the constellation Virgo. 

Saturn sets on the 1st at 11 h. 42 m. P. M. On the 
31st he sets at 9 b. 48 m. P. M. 

URANUS 

is evening star. He is in quadrature with the sun on 
the 39th at 11 h. 49 m. A. M., being 90° east of the sun. 
This planet, after retrograding or moving westward 
since February 18th, becomes stationary on the 14tb, 
and changes his course to direct or eastward motion, 
continuing to move in this direction until the end of 
the year. The foar giant planets, Jupiter, Saturn, 
Uranus, and Neptune, are now all moving eastward or 
in direct motion. 

The moon, the day after the first quarter, is in con- 
junction with Uranus, on the 21st, at 6 h. 4 m. A. M., 
being 1° 12' north. 

The right ascension of Uranus on the 1st is 14 h. 18 
m., his declination is 13° 21' south, his diameter is S'.7, 
and he is in the constellation Virgo. 

Uranus sets on the 1st at h, GO m. A. M, On the 
31st he sets at 10 h. 48 m. P. M. 

NEPTUNE 

is moming star. He is of little importance on the ce- 
lestial record, for he is very near the sun, and very far 
from the earth. Several months must elapse before he 
is in good position for observation. 

The moon is in conjunction with Neptune, three 
days before her change, on the 10th, at 6h. 33 m. P. M,, 
being 5° 16' north. 

The right ascension of Neptune on the 1st is 4 h. 43 
m., his declination is 20° 46' north, his diameter is 2'.5, 
and he is in the constellation Taurus. 

Neptune rises on the 1st at 2 h. 38 m. A. M. On the 
31st he rises at h. 49 m. A. M. 

MAKS 

is evening star. He will be found low down in the 
west, and during the first part of the month in the 
vicinity of Venus and Mercufy. The close conjunction 
of Mars and Venus on the moming of the 9th has been 
described. The planets will be near each other on the 
evening of that day, and on the evening preceding, 
and may be seen together in the field of a small tele- 
scope, giving an opportunity for comparing their size, 
color, and brilliancy. 

The moon, when one day old, is in conjunction with 
Mars, on the 14th, at 11 h. 19 m. A. M., being 3° 49' 
north. 

The right ascension of Mars on the 1st is 8 h. 14 m., 
his declination is 21° 7' north, bis diameter is 4 ".0, 
and he is in the constellation Cancer. 

Mars sets on the 1st at 8 h. 48 m. P. M. On the 
31st he sets at 7 h. 46 m. P. M. 

THE OCCULTATION OF ANTARES. 

The moon occults the star Antares or Alpha Scorpii 
on the 2Sd. The immersion takes place at 8 h. 38 m. 
P. M. The emersion takes place at 9 h. 19 m. P. M., 
the occultation continuing 51 m. The data are given 
in Washington mean time, and will vary in other 
localities on account of the moon's parallax. The 
moon is then three days past the first quarter and 
moves with her dark edge foremost. The star will 
disappear at the dark edge with a startling efTect, as if 
it were suddenly blotted from the sky. Antares is a 
double star, of the 1.4 magnitude, of a fiery red color. 
It has a companion of the 7 magnitude of a bright 
green color, so near the principal as to be nearly in- 
volved in its flaming rays. It was not known for a 
long time if the smaller component shone with com- 
plementary or inherent light. The problem was solved 
in 1856 during an occultation of Antares, when the tiny 
companion emerged from behind the dark limb of the 
moon before its overpowering neighbor and gave a 
curious proof of its independent and not contrasted 
green color. 

The occultation commences more than an hour after 
sunset. It will be visible and very interesting. The 
observer as eoou as it is dark enough will see the moon 



approaching the star, and can watch the phenomenon 
through its whole progress, for when the occultation 
is over the moon is three hours above the horizon. A 
small telescope or an opera glass will greatly aid in the 
observation. 

Mercury, Venus, Mars, Saturn and Uranus are even- 
ing stars at the close of the month. Jupiter and Nep- 
tune are morning stars. 



[Fob thb SoaNTmo Aubioas.] 
Etban S. Cbapln. 

America is the home of self-made men. Thenumber 
of those who rise from the poorest homes and from 
most unfavorable surroundings to wealth and emi- 
nence is large. Comparatively few, however, become 
distinguished as scholars, unless while young they re- 
ceive the advantages of a fairly good education. 

Four years ago last March there died at Springfield, 
Mass., a man whose name should be widely known, 
Ethan S. Chapin, Esq. While a boy he went to school 
barely long enough to learn how to read and write. 
He began to support himself when he was but twelve 
years of age, and was a hard-working man all his life. 
Many will remember him as one of the proprietors of 
the well known Massasoit House in its palmiest days. 
Notwithstanding the disadvantages under which he 
labored, Mr. Chapin became a distinguished scientific 
scholar. He published several books ; the latest, 
"Gravitation the Determining Force," is the one on 
which his reputation as a scientist must chiefly depend. 
As early as 1867, he advanced the theory of " The In- 
stability of the Earth's Axis," a theory which no 
scholar of importance had ever taught, and which, 
when proposed by Mr. Chapin, was treated with con- 
tempt. Latterly, however, it has received increasing 
attention, and is now generally accepted by students 
of physical science. It has long been noticed that the 
geographical position of the observatories on the con- 
tinent of Europe changed each year. They have been 
slowly receding from the North Pole. Various sugges- 
tions have been made to account for this phenomenon. 
There seems to be no alternative but to admit that this 
variation of latitude is caused by a movement of the 
poles. In other words, the geographical axis of the 
earth is not identical with its axis of rotation. The 
pole of the former is about fifteen miles distant from 
that of the latter. The geographical pole actually 
moves about four feet every year. 

In consequence of this unsteadiness of its axis, the 
earth, as it moves along its orbit, has an eccentric, 
wabbling motion. 

It is anticipated that further study in the line of this 
discovery will throw important light upon three facts 
of great interest to students, viz. , the glaciation of the 
earth, the presence in the Arctic regions of flora which 
at present is characteristic of Southern Europe, and 
the tides. 

Is it not possible that the variation of latitudes, 
which now is known to exist, and the changes in the 
level of the earth's crust, which have been going on in 
all ages, sufficiently account for all the evidences of 
glaciation found in various parts of the world, without 
supposing an extensive " glacial epoch " ? This was 
Mr. Chapin's belief. 

The presence in the regions around the North Pole 
of flowers and fruits which require an amount of light 
and heat now found in the southern part of the north 
temperate zone leads us to suppose either that the 
earth formerly received far more heat from the sun 
than it now does or that the position of those northern 
latitudes has very perceptibly changed. This latter 
hypothesis has been made more probable by the dis- 
covery of the instability of the earth's axis. 

The eccentric motion of the earth caused by this in- 
stability of its axis is of great importance in explain- 
ing the phenomenon of the tides. In no other way 
can we so easily account for the accumulation of the 
tidal waves on opposite sides of the earth, and for their 
tardy movement following the track of the moon. It 
is very interesting to know that it was the study of 
this subject that led Mr. Chapin in the flrst place to 
discover the now generally accepted and important 
phenomenon of the instability of the earth's axis. 



Fast TravellnK. 

The train which tbe Pennsylvania Railroad furnished 
for carrying the naval officials to Chicago on their re- 
cent visit to the World's Fair, the Railway Master 
Mechanic says, astonished most of those Europeans 
who participated in the journey, by its elegance and 
many conveniences. The train consisted of eight Pull- 
man cars, which, with the engine, weighed over 600 
tons. But notwithstanding the heavy train, the time 
from Chicago to Jersey City was made in less time 
than the " Limited." The distance from West Phila- 
delphia to Jersey City, 92 miles, was covered in 103 
minutes, and 18 miles between New Brunswick and 
Elizabeth were covered in 14 minutes, which is believed 
to be the fastest ever roD with such a heavy train. From 
Pittsburg to Altoona two engines were employed to 
haul the train, but all the reet of tbe trip was made 
with the class " p " engine. 
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TVorldis Pair Notes. 

(Continued from, page S.) 
think it advisable to skip this thoroughly delightful 
part of the Exposition. There is more real harmless 
amusement and instruction for the average person to 
be had in the Plaisance for $5 than can be obtained 
for three times the money elsewhere. It i& something 
to hear the orchestras of all nations, which run in.a di- 
rect line from the German band down to the Chinese 
artists, who will certainly be lynched when the cow- 
boys come. 

The Russian pavilion was opened with all the pomp 
and ceremony incident to the practice of the rites of 
the Greek Church. His Eminence the Most Reverend 
Nicholas, Bishop of the Russian Greek Church of 
America, was the celebrant of high mass, and after an 
address the bishop dipped the gold crucifix in holy 
water and sprinkled the temporary sanctuary, and 
then, amid the eager gaze of thousands of spectators 
and the chiming of bells, he sprinkled each of the ex- 
hibits with holy water. The party then returned to 
the temporary church, and all present were sprinkled 
with the water and allowed to kiss the crucifix. 

One of the engineering successes of the Fair is the 
transmission of power by compressed air. From the 
huge compressors in Machinery Hall the air is carried 
to the Transportation building, in a nine-inch pipe, at 
a pressure of eighty pounds to ihe inch. The stately 
Baldwin locomotives and other exhibits are run by the 
air thus delivered. In the Mines building live steam 
is provided, which runs a compressor, which in turn 
furnishes the power for nearly all the machinery in 
the building. One peculiarity which was noticed par- 
ticularly when the locomotives were started was that 
all the stufiSng boxes leaked, until repacked. The gain 
in comfort is remarkable, as the Transportation build- 
ing would be insuflferably hot, if the machinery were 
to be run by steam. As it is, the exhaust air assists 
ventilation. Compressed air is also used in the sew- 
age system of the grounds. 

The legislature of Illinois has passed a bill enabling 
the Park Commissioners to purchase the Art Gallery 
building at the close of the Exposition. It is noted 
as being one of the purest and most beautiful archi- 
tectural designs in the world. 



(Slorrespondence. 



Square Staafllng made of Sheet Steel. 

To the Editor of the Scientific American: 

Tour illustration of the broken shaft of steamship 
Hecla in your issue of June 3 shows clearly the incon- 
sistency of onesolid shaft forging. Had the same con- 
sistency of iron been secured together in sheets of 
steel say one-half to one inch thick, the shaft made 
square, bolted or clamped together to prevent either 
twisting or buckling, with the bearings collared on the 
square, I will venture to assert the practical engineer 
will agree with me in saying the steel plates composing 
a shaft as suggested will be naturally stronger than a 
single forged body of iron. I claim also a square shaft 
when broken is more readily mended by clamps and 
bolts than the round shaft now in common use. My 
reasoning for this is the same in building a timber of 
several boards from different lumber when secured 
properly together is much stronger than one solid tim- 
ber. G. W. K. 
New York, June 8, 1893. 



Simple method for Deterimlnlng 
of Projectiles. 



the Velocity 



Minneapolis could exist the largest mill in the world. 
If the Scientific Amebicaii^ had qualified its assertion 
by adding "winter wheat," no objection to the state- 
ment could possibly be sustained, for the Litchfield 
mill was, so far as we know, the largest winter wheat 
flour mill in the world, having a capacity of 2,000 bar- 
rels of flour a day. The product of this mill was all 
sold in Europe, not a pound being put upon the mar- 
ket in this hemisphere. 

A scientific explanation of this most disastrous, and 
at the same time most wonderful, explosion would not 
only interest Litchfield people, but your readers in 
general throughout the country. 

Harry E. Kelly, 
Editor Herald, Litchfield, 111. 



To the Editor of the 8cientiflc American: 

It may be of interest to amateur rifiemen to know 
the following simple method for ascertaining the effect 
of gravity on a bullet shot horizontally from a rifle to 
any distance : 

Sight the rifle upon the target, keeping the sights 
plumb above the center line of the bore of the rifie. 
Mark where the ball strikes. Then reverse the rifie, so 
as to have the sights exactly beneath the line of bore. 
In this reversed position sight it on the target as be- 
fore, and mark where the bullet strikes. One-half the 
difference in the elevation of the two bullet marks will 
represent the effect of gravity in drawing the bullet 
away from a straight line. 

Divide the difference in elevation of the two bullet 
markd by 32 and extract the square root. This will give 
the time in seconds that it took the ball to travel the 
distance. 

The distance divided by this time will give the speed 
of the bullet per second. J. A. G. 

Grand Rapids, Mich. 



The White Pine Aphis. 

To the Editor of the Scientific American : 

I send you by to-day's mail some specimens of a bug 
or beetle that is destroying the pine trees in this coun- 
ty, and any information that you may give, either by 
mailor through your valuable paper, will be appre- 
ciated by this community. Tou will perceive two 
small horns or teats on their backs that the common 
red ants nurse from. This I watched for an hour this 
morning. Would like a remedy for destroying them 
without injury to trees. By request of several citizens. 

George A. Miles. 
Ainsworth, Neb., June 6, 1893. 

Reply by Professor C. V. Riley. — The specimens re- 
ferred to by Mr. Miles were in extremely bad condition 
when received, but from the partially decayed rem- 
nants it is evident that they were a large species of 
plant louse belonging to the genus Lachnus and closely 
related to, if not identical with, L. strobi. Fitch, the 
condition of the specimens not permitting positive 
specific determination. This insect is known as the 
white 'pine aphis, and is the commonest species of Its 
family upon that tree in the Atlantic States. The lice 
congregate in colonies on the ends of the pine twigs, 
the bark of which they puncture. They are almost 
always accompanied by ants, which are attracted by 
the honey dew which the plant lice secrete from the 
little honey tuhes referred to by Mr. Miles. The 
species has been observed in the past to be extremely 
abundant in certain years and comparatively rare In 
others. Thlsaltemation In the relative numbers of 
the Lachnus has been found to be due to the rapid In- 
crease of its natural enemies when^'ver the conditions 
favor and to the succeeding necessary decrease of the 
Lachnus itself. Later in the season a great many, if 
not the large majority, of the plant lice will be found 
dead, the dried remains clinging to the leaves and 
branches, and upon close inspection these dead bodies 
will be found to have a minute hole, from which a hy- 
menopterous parasite has issued. Ladybirds, lace- wing 
flies, and syrphus flies are all active in preying upon 
them. 

It isdiflflcult to deal with any insect trouble of this 
kind upon large trees over extensive forests, but indi- 
vidual trees may be sprayed with ordinary kerosene 
soap emulsion diluted with from five to ten parts of 
water, and such spraying will undoubtedly have a 
good effect in destroying the bulk of the plant lice. 
Otherwise it is pretty safe to trust to the natural ene- 
mies which I have mentioned, and which will, in the 
course of the summer, effectually do their work. An 
interesting note has been published in one of the 
earUer numbers of Insect Zife (Vol. II., No. 10, p. 314) 
upon the subject of the honey secreted by one of these 
pine-inhabiting species of Lachnus. I have sent Mr. 
Miles a marked copy of this bulletin for his informa- 
tion. 

It is quite possible that some other agent is at work 
in the destruction of the pine timber referred to by 
Mr. Miles and that the Lachnus is only an incident. 
It would be well for him to have the trunks thor- 
oughly examined for bark borers. Their presence 
may be known by the exuding pitch and by their exit 
holes, like shot holes, in the bark. Just now, also, an- 
other plant louse, Chermes pinieorticis, is proving 
very destructive to pines,especially white pines,in parts 
of Nebraska, and this is really more disastrous than 
I the Lachnus. It is a smaller insect and attaches itself 
j in more sheltered portions of the twigs and branches, 
covering itself with a flocculent material. Tltere has 
I been no experience on a large scale as to the best 
methods of ridding trees of either of these insects, so 
that the recommendation to use kerosene emulsion is 
from analogy as to its action on allied forms. 



freezing, the practical application would not, in many 
cases, work to a successful end. If the men who use 
these explosives cannot thaw them out properly, it 
cannot be expected that they will exercise anymore in- 
telligence in keeping them unfrozen. But it is already 
an incontrovertible fact that it is extremely dangerous 
to transport nitro-glycerine in an unfrozen state. 

Therefore, the proper point to aim at is to insist that, 
if frozen, it must be thawed out properly. Upon this 
point, the laws should be most stringent, and the re- 
sponsibility for non-compliance should be placed, not 
upon the ignorant workman, who is only a machine, 
but upon those who have the work in charge. 

Apropos of the subject under discussion, I will quote 
below from an able series of lectures by Prof . Charles 
E. Munroe, of the Columbian University, Washington, 
D. C, formerly chemist to the Torpedo Corps, United 
States Navy, whose practical experience and experi- 
mentation with and analysis of every known form of 
explosive for a period of over twenty years make him 
the best authority in matters of this kind : 

" When frozen, nitro-glycerine may be conveniently 
and safely thawed by placing the vessel containing it 
inside another containing water not hotter than 100° 
Fah., but these precautions should be strictly observed, 
as most of the accidents which have occurred with 
nitro-glycerine and explosives of which it forms a part 
have resulted from foolish and criminally careless at- 
tempts to thaw the frozen material by other means. 
Frozen explosives should never be put into the vessel 
containing the water, or brought into contact with any 
heated surface, except as directed above. Nitro-glyce- 
rine and its dynamites are extremely tricky when pure 
and when fresh, and if kept at normal temperatures 
they are not liable to undergo decomposition; but when 
subjected to the extreme heat of summer, followed by 
the excessive cold of winter, for a number of years, 
they are very apt to become unstable, hence danger- 
ous, unless handled and used with extreme care. 

" Many fooUsh persons suppose that since it is 
reasonably safe to ignite a cartridge of unfrozen dyna- 
mite, it is equally safe to warm it upon a shovel, or in 
an oven, or in a fm vessel overa fire, or in variousother 
ways, which usually lead to a verdict of accidental 
death, but would be more properly designated as sui- 
cide or Tnanslaughter. It cannot be too strongly im- 
pressed upon the minds of those handling them that 
if dynamite or other nitro-glycerine preparations are 
gradually warmed up to a temperature approaching 
their exploding points, they become extremely sensitive 
to the least shock or blow, and once that point is 
reached they do not simply ignite, but they explode 
with great violence ; and further, that owing to the 
poor conductivity of the mass, a portion of it which is 
in contact with the source of heat may become raised 
to this temperature, while the rest of the mass is much 
below it." 

The proper way to prevent the loss of life occasioned 
by this careless way of thawing outnitro glycerineand 
dynamite would be, it seems to me, to embody the 
subject matter above in a set of formulated rules re- 
ceiving the sanction and pressure of the law in each 
and every State, whereby the verdicts- of accidental 
death would be changed to their proper signification, 
suicide or manSaughter — suicide where an individual 
is concerned, manslaughter where a corporation is re- 
sponsible. Samuel Rodman, Jr., 

Late 1st Lieut., U. 8. Army. 

Chicago, m., June 1, 1893. 



The American Association for tlie Advancement 
of Science. 

The forty-second annual meeting of the American 
Association for the Advancement of Science is to be 
held in Madison, Wis., from August 16 to August 33, 
inclusive. By the courtesy of the Regents thesessions 
will be held in the buildings of the University of Wis- 
consin and in the assembly chamber of the capitoL 
Lanterns for projecting views and slides are provided 
in several rooms, and one room is kept for general 
I lantern use. To it any section may adjonm when 
lantern facilities are required. The outline of the pro- 
gramme has been published and indicates a full em- 
ployment of the time of the meeting. F. W. Putnam, 
Cambridge (office Salem), Mass., is tbe permanent 
secretary. 



■*«»>♦■ 



The Lltchfleld HUH. 

To tJia Editor of^he Scientific American: 

In your issue of June 10, I notice a communica- 
tion from Mr. E. L. Otis, of Minneapolis, who good 
naturedly brings you to task for referring to the great 
mill which exploded in this city, Maa-ch 21, as probably 
the largest flour mill in the world. Mr. Otis exhibits 
true loyalty to his own city, and grows indignant at the 
thought that outside of his famed flour-miUing city of 



NItro-glycerlne Precantlons. 

To tJie Editor of tTie Scientific American : 

In your issue of February 4, 1893, I note a communi- 
cation from Mr. J. T. Pettee, of Meriden, Conn., on 
the subject of keeping nitro-glycerine and dynamite 
from freezing, thereby avoiding some of the terrible 
calamities frequently reported, where workmen are 
killed by an explosion which ensues consequent upon 
their thawing these substances out. 

While, theoretically, Mr. Pettee is right in saying 
that nitro-glycerine and dynamite should be kept trom 
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Paint for Iron and Steel. 

The invention refers to a new material, called 
"siderosthen," for the coating of iron and steel surfaces, 
with a view to prevent the formation of rust upon 
them. The compounds used for the manufacture o( 
this paint are the tar obtained from works producing 
fat gas, " gouaron," which is a mixture of about 85 
part of refined Trinidad asphalt and 15 parts o f refined 
asphalt oil, or, instead of the "goudron,"sulpburmay 
be used. If "goudron " be employed, this is dissolved 
in the gas tar, in suitable quantities, and this mixture 
can ttien forthwith be employed for the purpose in 
view. If sulphur be used, 8 per cent of itis mixed with 
the gas tar, and this mixture is then heated to about 
100° C. 
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TKB GBEAT WHEEL AT CHICAGO. 

The wonderful " merry-go-round " designed by En- 
gineer George W. Q. Ferris, of Pittsburg, Pa. , is now 
completed and forms a most remarkable and attrac- 
tive object This curious piece of mechanism carries 
thirty-six pendulum cars, each seating forty passen- 
gers ; thus one revolution of the wheel carries 1,440 
people to a height of 250 feet in the air, giving to each 
passenger a magnificent view and a sensation of eleva- 
tion akin to that of a balloon ascent. The practical 
working of the great machine is attended with perfect 
success and its construction and operation refleet the 
highest credit on the author. 

The description of the construction of the great 
wheel given in the 
Chicago Tribune 
will be of interest, 
and we make the 
following ab- 
stract : 

The wheel is 
composed of two 
w heels of the 
same size, con- 
nected and held 
together with rods 
and struts, which, 
however, do not 
approach closer 
than twenty feet 
to the periphery. 
Each wheel has 
for its outline a 
curved, hollow, 
square iron beam, 
251^ X 19 inches. 
At a distance of 
iO feet within this 
circle is another 
circle of a lighter 
beam. These 
beams are called 
crowns, and are 
connected and 
held together by 
an elaborate 
trusswork. With- 
in this smaller cir- 
cle there are no 
beams, and at a 
distance there ap- 
pears to be noth- 
ing. Bat at the 
center of the 
great wheel is an 
immense iron 
axle, 33 inches 
thick and 45 feet 
in length. Each 
of the twin 
wheels, where the 
axle passes 
through it, is pro- 
vided with a large 
iron hub, 16 feet 
in diameter. Be- 
tween these hubs 
and the inner 
"crowns" there 
are n of connec- 
tions except spoke 
rods, 23^ inches in 
diameter, arrang- 
ed in pairs, 18 feet 
apart at the crown 
connection. At a 
distance they look 
like mere spider 
webs, and the 
wheel seems to be 
dangerously de- 
void of Babstan- 
tial si^port 

The«i^Ianation 
of this is that the 
Ferris wheel — at 

least inside the smaller crowns— is constituted on the 
principld^ of a bicycle wheeL The lower half is sus- 
pended from the axle by the spoke rods runningdQwn- 
ward, aA^the^pper half of the wheel is supported by 
the lo^^eP»alf- All the spoke roda running from the 
azlc^fStfb, when it is in any given position, might be 
lemejged, and the wheel would be as solid as it would 
be wfib tbem. The only difference is that the Ferris 
wheel hangs by its axle, while a bicycle wheel rests on 
the groimd, and the weight is applied downward on 
the axle, 

The.thlr^-eix carriages of the gre&t >vheel are hung 
on it« periphery at equal intervals. Each car is 
twenty-seveb feet long, thirteen feet wide, and nine 
feet high. It lias a heavy frame of iron, but is cov- 
ered exter^dy with wood. It has a door and five 
broad plate giaes windows on each side. It ocmtains 



forty revolving chairs, made of wire and screwed to 
the floor. It weighs thirteen tons, and with its 
forty passengers will weigh three tons more. It is 
suspended from the periphery of the wheel by an 
iron axle six and one-half inches in diameter, which 
runs through the roof. It is provided with a con- 
ductor to open the doors, preserve order, and give in- 
formation. To avoid accidents from panics and to 
prevent insane people from jumping out, the win- 
dows will be covered with an iron grating. 

It is being considered whether each car shall not 
have a telephone connection with the o£Sce on the 
ground. It is thought that this would be an attrac- 
tion, both as a sort of amusement for people who 
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great feet, and each foot rests on an underground con- 
crete foundation 30x30x30 feet. Cross bars of steel 
are laid at the bottom of the concrete, and the feet 
of the tower are connected with and bolted to them 
with iron rods. 

One would naturally suppose that there would be 
great danger of making such a huge wheel as this 
lopsided or untrue, so that it would not revolve uni- 
formly. Even if the wheel itself were perfectly true, 
it would seem that the unequal distribution of pas- 
sengers might make it eccentric in its speed. But ac- 
cording to L. V. Rice, the superintendent of con- 
struction, there is absolutely no danger of this kind. 
Not only did the wheel alone turn uniformly, but 

when the cars 
were hung, one 
after another, no 
inequality was 
observed. As to 
passengers, 91 r . 
Rice says that the 
1,400 passengers 
will have no more 
effect on the 
movements of the 
speed than if they 
were so many flies. 
The wheel, how- 
ever, is never left 
to itself, but is al- 
ways directly and 
constantly con- 
trolled by a steam 
engine. The 
wheel points east 
and west, and the 
one thousand 
horse power rever- 
sible engine which 
runs it is located 
under the east 
half of it and sunk 
four feet in the 
ground. The ma^ 
chinery is very 
similar to that 
used in the power 
houses of the ca- 
ble car compa- 
nies, and runs 
with the same 
hoarse roar that 
they do. It oper- 
ates a north-and- 
south iron shaft 
13 inches in dia- 
meter, with great 
cog wheels at each 
end, by means of 
which the power 
is applied at each 
side of the wheeL 
The periphery 
of both of the 
great outer 
crown s o f the 
great wheel i s 
cogged, the cogs 
being about six 
inches deep and 
about eighteen 
inches apart; and 
the power of the 
engine is applied 
at the bottom of 
the wheel. Un- 
derneath the 
wheel, in line with 
tbecrown on each 
side, are two 
sprocket wheels 
nine feet in dia- 
meter, with their 
centers sixteen 
feet apart. They 
are connected by 
an immense endless driving chain, which plays on 
their own cogs and on the cogs of the great wheel 
as well. These sorecket wheels are operated by the 



wished to converse with their friends below or in an- 
other car and as a sort of reassurance to timid people. 
The thought of being detained up in the clouds, as it 

were, by accident, and not being able to learn what it ' engine at the will of the engineer, who can tarn 
is or when it will be remedied, might frighten some ' the wheel either way, and fast or slowly, as he may 



timid people out of making the trip. It is not very 
difiBcult, however, to climb by the wheel itself to any 
car, and there will always be men on the ground who 
can do this. 

The wheel, with its cars and passengers, weighs 
about 1,300 tons, and therefore needs something sub- 
stantial to hold it up. Ita axis is snpported, there- 
fore, on two skeleton iron towers, pyramidal in form, 
one at each end of it They are 40X60 feet at the 
bottom and 6 feet ?qaare at top, and about 140 feet 
high, the Bide next to the wheel being perpendictQar, 
and the other sides slanting. Each tower has foor 



wish. The wheel is 250 feet in diameter, 885 feet in 
circumference, and 30 feet wide, and is elevated 15 feet 
above the ground. 

The great wheel is also provided with brakes. Near 
the north and south ends of the mai^ shaft are two 
ten-feet wheels, with smooth faces, and girdled with 
steel bands. These bands terminate a little to one 
side in a large Westinghouse air brake. If therefore 
anything should break, and. the engine fail to work, 
the air can be turned into the air brake, and the steel 
band tightened until not a wheel in the whole machine 
can turn. In the construction of thisgreat wheel every 
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conceivable danger has been calculated and provided 
for. Windage was a matter of the greatest importance, 
for, although the wheel itself is all open work, the cars 
present an immense resisting surface. But Mr. Rice 
points to the two towers, with their bases fifty feet 
north and south of the wheel, and bolted into twenty 
feet of concrete, and says that a gale of 100 miles an 
hour would have no effect. He says 
that all the frost and snow that 
could adhere to the wheel in win- 
ter would not affect it ; and that if 
struck by lightning it would absorb 
and dissipate the thunderbolt so 
that it would not be felt. 

It is arranged to empty and refill 
six cars with passengers at a time, 
so that there will be six stops in 
every revolution. Accordingly six 
railed platforms, of varying heights, 
have been provided on the north 
side of the wheel, and six more, 
corresponding with these, on the 
south side of it. When the wheel 
stops, each of the six lowest cars 
will have a platform at each of its 
doors. The passengers will step 
out of the south doors and other 
passengers will step in at the north 
doors. Then the next six cars will 
be served the same way, and the 
next and the next all day, and per- 
haps all night. It is expected that 
the wheel will revolve only once in 
every twenty minutes. Passengers 
will remain on board during two 
revolutions and pay fifty cents for 
their fun. 

The Ferris Wheel Co. was capital- 
ized at 1800,000, and $300,000 worth 
of bonds were issued and sold. The final concession for 
the erection of the wheel was not granted until Decem- 
ber, and all the work has been contracted for and 
done since then, the iron having been in the pig in 
January, while the scaffolding was not begun until 
March 20. By the terms of the concession, the com- 
pany pays to the Exposition one-half of all its receipts 
after they have amounted to the cost of the wheeL On 
the day the wheel was first started, June 31, 5,000 
guest* were present at the inaugural ceremonies, all of 



whom were given a ride on the great wheeL The 
motion of the machinery is sa jd to have been almost 
imperceptible. 

i^ ) i t ^' . 

Tar and Asphalt for Tanks. 
A mixture of coal tar and Califomian rock asphaltum 
has been successfully employed by Mr. R, C. Gemmell 




face was thoroughly rammed with iron punners 
weighing twenty-five pounds each. The bricks were 
then laid, and rammed solidly into place ; the joints 
and cracks being brushed full of clean sand. Coal tar 
wa« used a« a flux for the asphalt, in the proportion 
of from ten to twelve per cent by weight of the latter ; 
the mixture being " cooked" by boiling for five or six 
hours with constant stirring. A 
large bucketful at a time was taken 
out of the kettle by two men, and 
spread in a thin layer over the 
bricks by means of shovel and 
broom. It required two layers put 
on in this way to make the requi- 
site thickness of three-eighths inch. 
As much sand as would adhere to 
it was sprinkled over the last layer 
while hot. The reservoir has never 
leaked. It is suggested that this 
way of rendering tanks water tight 
at small expense might be exten- 
sively used for sewage works, etc. 
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for lining a reservoir for the city water works of La 
Grande, Oregon. The reservoir is of oval shape, part 
in excavation in heavy clayey soil and part in em- 
bankment made from the excavated material, with 
inner slopes of three to one. The depth of water is 
ten feet ; the area of surface, 20,880 square feet ; and the 
capacity, 1,000,000 gallons. The lining consists of one 
layer of brick on edge, covered by three-eighths inch of 
the bitumen mixture. After the earth had been ex- 
cavated and the embankment made, the whole sur- 



A. Unique MnBical Bedstead. 
A Bombay man has constructed 
a bedstead priced at 10,000 rupees, 
and The Ironmonger appends the 
description as follows : " It has at 
its four comers four full-sized gau- 
dily-dressed Grecian damsels, -those 
at the head holding banjos, while 
those on the right and left foot 
hold fans. 

Beneath the cot is a musical box, 
which extends the whole length of 
the cot, and is capable of playing 
twelve different charming airs. 
The music begins the moment the 
least pressure has been brought to bear from the top, 
which is created by one sleeping or sitting, and ceases 
the moment the individual rises. While the music 
is in progress the lady banjoists at the head manipu- 
late the strings with their fingers and move their 
heads, while the two Grecian damsels at the bottom 
fan the sleeper to sleep. There is a button at the foot 
of the cot which, after a little pressure, brings about 
a cessation of the music, if such be the desire of the 
occupant." 
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Natural Hlatory Note*. 

Fecundity of Some of the Sea Bashes. — In the 
" Annual Report of the Fishery Board of Scotland," 
Mr. Wemyss Fulton states that more than a hundred 
examples have been observed that go to show the great 
fecundity of sea fishes. The number of the eggs of thirty- 
nine species has already been estimated. This number 
varies considerably, according to the size and age of 
the individual. Of all the fishes, the ling (Molva vul- 
garis) produces the greatest number of eggs, say from 
twenty to thirty million. 

The gurnard (Trigla lyra) produces but a few hun- 
dred, that are taken care of by the male, which places 
them in a pocket situated near his abdomen. 

The cod (Morrhua vulgaris) produces all the way 
from two to eight million eggs; the haddock (Qadus 
aglefinus) about two or three hundred thousand, and 
even a million; and the coal fish (Gadus virens) from 
four to eight million. In the herring (Clupea haren- 
gus) the number amounts to from twenty to fifty 
thousand. Out of sixteen specimens examined, the 
mean exceeded thirty thousand. Hitherto such fecun- 
dity as this has not been admitted for this fish. 

The turbot (Rhombus maximus) also is very fecund. 
It produces from three to ten million eggs. 

Less productive is the dab (Pleuronectes limanda), 
which produces from thirty to sixty thousand eggs. 

Proportionally to its size, the plaice {Pleuronectes 
ftesus) produces more than all others, the number of its 
eggs being five hundred thousand or a million and a 
half. 

The sole {Solea vulgaris) is very productive, but, as 
with a large number of other species, the quantity of 
its eggs has not yet been estimate*!. 

The Silk of Spiders. — In the Revue des Sciences 
Naturelles Appliqu^es for March, 1892, there is a paper 



solicited correspondence with regard to local names for 
our commoner insects, and a number of our correspond- 
ents have responded. 

The most interesting information on this head has 
lately come to us from Mr. Alvah A. Eaton, who sends 
quite a list of names current between Newburyport, 
Mass., and Portsmouth, N. H. Some of them are en- 
tirely new, and are probably quite locaL The walking 
stick^ (Biapheromera) is there known as "scorpion." 
The term "huckleberry bug" is used indiscriminately 
for a species of red mite and for soldier bugs, just as 
"red bug" is applied in the South to mites and the 
cotton stainer. May beetles and the like are called dor 
bugs, an old English name for this class of Scarab»ids. 
' ' Crackamire " and " needle ichneumo n " are the names 
given the long, slender ichneumon flies. The large 
Locustidse, or long-hom grasshoppers, are very appro- 
priately called "cradlers," from the resemblauce of the 
ovipositor of the female to a grain cradle ; but most 
singular of all is the application of the name of locust 
to the large Bombycid moths, such as the Cecropia, 
Luna, and Polyphemus, and of lady-bird for the 
Sesiid or humming bird moths. 

A New York correspondent writes that the carpet 
beetle, Anthrenus sorophularice, universallybut incor- 
rectly called "buffalo moth," is known in certain 
towns along the Hudson as " Russian months." 

The different names that have been proposed for the 
Acanthia lectularia, the insect which "has no wings 
at all," but which makes its presence felt notwithstand- 
ing, will fill several pages. Around Boston these tor- 
ments are called "chintzes" and "chinches," and from 
BaltimoE^we get the name " mahogany flats," but in 
New York they speak of them as " red coats." 

AjAt Communities. — Sir John Lubbock, in a recent 
leOTure on the " Habits of Ants," said that the question 



The Smallest Insect Known. — The editor of Insect 
Life, in answer to a correspondent, says that, so far as 
known, the smallest true insect that has ever been de- 
scribed is Alaptus excisus, Westw., a minute parasitic 
Hymenopteron, which occurs in England. Its length 
is seventeen-hundredths of a millimeter, or from six to 
seven thousandths of an inch, and it is of slender form. 
This little species is probably parasitic in the eggs of 
some bark louse. It is quite likely that there exist 
other species still smaller, but if so they have escaped 
the eye of the entomologist up to the present time. 

The Edible Qualities of Ants.— It has long been 
known that the formic acid present in ants in such 
quantity is normally of such strength that it is not dis- 
agreeable to the palate. As a boy, Mr. Howard, the 
entomologist, tried the experiment of crushing ants 
with sugar and water as a substitute for lemonade, and 
recollects that it was drunk with relish by his com- 
panions. A correspondent of Insect Life has written 
recently that one of her hired men is in the habit of 
eating large black ants found in rotten wood. She also 
states that her father, after eating a large section of 
railroad restaurant pie in the dark, and noticing an 
agreeable acid flavor, found that the remainder was 
swarming with specimens of the little red ant (Mono- 
morium pharaonis), and that he must have eaten some 
hundreds of individuals. He was satisfied with his ex- 
perience, which he did not repeat voluntarily, but he 
vouches for the edibility of this species. What the 
original ingredients of the pie were is not stated, but 
the effect of the combination was to make it about as 
sour as rhubarb. 



by Rev. P. Camboue on the silk of spiders. After giv- naturally arose whether ants were moral and account- 
ing a history of the attempts to obtain and use the silK 
of spiders, he gives some interesting experiments of his 
own, made on a large orb-weaving spider of Madagas- 
car (Nephila madagascariensis, Vinson). He finds 
that the spider furnishes the most silk after she has 
laid her eggs. From one spider there was obtained in 
twenty-seven days nearly four thousand meters of silk. 
The silk was of a golden yellow color. He gives the 
plan of an apparatus for winding the silk, which, how- 
ever, as he says, is imperfect. Nothing, however, was 
done as to the raising and keeping of the spiders in 
large numbers, undoubtedly the most serioas question. 
— Insect Life. 

A Fish-Eating Rodent. — A very interesting new 
mammal has recently been received at the British 
Museum in the form of a fish-eating rat from the 
mountain streams of Central Peru. The animal is of 
about the size of a common house rat, but has a flat- 
tened head, strong and numerous whisker bristles, and 
very small eyes and ears, characters which give it a 
striking resemblance in its physiognomy to some of the 
aquatic genera of the Insectivora and Camivora, such 
as Potamogale, Myogale, Lutra, or Cynogale. Its swim- 
ming powers are evidently very great, as is shown, 
among other things, by its broad, webbed and strongly 
ciliated hipd feet, far better developed for this pur- 
pose than are those of the ordinary swimming Muridte, 
such as the English water vole, whose simple vege- 
tarian diet does not necessitate the development of any 
exceptional swimming powers. In color, like the com- 
mon water shrew, it has a dark upper side with a 
whitish belly, and has a markedly bicolor black and 
white tail. 

The chief interest of the new form centers in the fact 
of its being wholly a fish-eater, andin itshaving in con- 
nection therewith its incisor teeth modified for catch- 
ing a slippery, active prey by the development of their 
outer comers into long sharp points, and its intestines 
altered by the reduction almost to nil of its csBcum, an 

organ in vegetarian Muridse always of great size and 

capacity. The stomach of the single specimen ob- 
tained contains fish scales, recognized by Mr. Boulenger 

as those of Tetragonopterus alosa, a fish whose average 

length is about six incbes. 

This animal represents quite a new departure in ro- 
dent life history, for although it is now perfectly well 

known that the North American musquash (jFVfter 

zibethicus) occasionally feeds on fish caught by itself, 

yet there is no other rodent which, as in the case of 

Ichthyomys stolzmanni, as it is proposed to term the 

new form, wholly jives on fish, to the exclusion of a 

vegetable diet. 

Variation in Species of Plants.~~Jir. E. Sicken- 

berger, professor of chemistry, botany, and materia 

medica at Cairo, in a letter to a correspondent, states 

that he has several times had the opportunity of sub- 

»tantiating the facts that, in Egypt, seeds of Qignut (?), 

a variety of Cannabis sativa from Europe, produce the 

true C. satijfit yam by the third generation ; the black 

mustard, Brassica nigra, is transformed in the second 

generation into the endemic B. bracteolata, Fisch. et 

Mey ; and the thick-rooted celery assumes in the first 

year the much foliated form with a thin root stock, 

like the summer spontaneoas form in Egypt. 
Local Names of Common /«*ecte.— Several times in 

the columns of this journal, says Insect Life, we have 



Kyphosis Blcyclistariim. 

One evil traceable to bicycling is the confirmed stoop 
which has already declared itself in many wheelmen, 
a result so common in the less strongly built bicyclists 
of the Continent as to have found its way into classifi- 
cation as the •' kyphosis bicyclistarum." 

The dorsal curvature posteriorly, which used to be 
rare in boys under 14 years of age, is, now that the 
bicycle is so largely iised, very frequently met with, 
particularly amongthose young bicyclists whose spinal 
column is developing more rapidly than the ligaments 
and muscles, and in whose case, therefore, the equi- 
librium between those parts is more or less disturbed. 

Were it merely an unsightly deformity, the stoop in 
question ought to be combated in every way ; but con- 
firmed dorsal curvature posteriorly has consequences 
of its own quite mischievous enough to call for im- 
mediate counteraction. The displacement, embar- 
rassed functional activity, and arrested or diseased 
development of these organs, which kyphosis inevita- 
bly induces, are all too serious to warrant the slightest 
neglect in remedying them. 

Exercise of a kind to accustom the spinal column to 
an action directly antagonistic to the inclination for- 
ward of the bicyclist's attitude is what is needed. The 
use of the Indian clubs or such similar means of in- 
curvating the spine anteriorly, throwing out the chest 
and maintaining the head erect, should be practiced 
with that object. All the undoubted advantages of 
bicycling may thus be retained, without that cultiva- 
tion of the stoop which tends to take a cubit from the 
stature of its inveterate exponents and to impose a 
hunchbacked development on what it would then be a 
figure of speech to call the rising generation. — Lancet. 

■>■»>-►■*- 

The Great Seal Controversy. 

Sir Charles Russell finished his long argument in 
the Behring Sea case recently. In concluding he 
said that this was the first occasion upon which a 
nation had claimed property in a free-swimming ani- 
mal. The contention, he declared, was untenable, its 
advancement was derogatory ti the principle of free- 
dom of the seas, and it was extravagant and unfound-^ 
ed pretension that international law sanctioned the 
seizure and condemnation of the vessels of a friendly 
power. In his peroration he dwelt upon the import- 
ance of the arbitration submitted to by the two great 
powers, one representing Old World civilization, great 
in extent of dominion and greater in long-enduring 
traditions of liberty ; the other a young but stalwart 
member of the family of nations, great also in territory 
and almost boundless in the resources, genius and en- 
terprise of its people, and possessing enormous powers 
for good in the future of the human race. Their pre- 
sence as friendly litigants, he said, was a fact of great 
moral significance, and their submission to arbitration 
was a victory for peace, as the award would be if it 
left the principles of international law untouched. Sir 
Charles was followed by ex-Attoruey-General Web- 
ster, who insisted that the questions of rights and re- 
gulations were distinctly demarkated by treaty. — Brad- 
streeVs. 

Thb tide tables for the Atlantic coast of the United 
States, together with 207 stations on the Atlanticcoast 
of British America, for the year 1894, published by the 
United States Coast and Geodetic Survey, are now 



able beings. They had their desires, their passions — 

even their caprices. The young were absolutely help- 
less. Their communities were sometimes so numerous 

that, perhaps, London and Pekin were almost the only 

cities which could compare with them. Moreover, 

their nests were no mere collections of independent in- 
dividuals, nor even temporary associations, like the 

flocks of migratory birds, but organized communities, 

laboring with the utmost harmony for the common 

good. The remarkable analogies which to our human 

societies they presented in so many ways rendered 

them peculiarly interesting to us, and one could not 

but long to know more of their character, how the 

world appeared to them, and to what extent they were 

conscious and reasonable beings. Yarious observers 

had recorded, in the case of ants, instances of attach- 
ment and affection. He had never, in the whole course 

of his observations, noticed a quarrel between two ants 

belonging to the same nest. Within the limits of the 

community all was harmony. On the other hand, it 

must be confessed that ants not belonging to the same 

nest were al ways enemies, even if belonging to the same 

species. Sir John went on to give details of a num- 
ber of interesting experiments and observations;n'hich, 

he contended, might be held to prove the possession by 

the ant of an almost human intelligence. One result 

which he deduced was, that even in the largest nests 

the ants all recognized their companions. He had in- 
variably found that if a strange ant, even of the same 

species, was introduced into a nest, sh ^ was sure to be 

attacked and driven out. He had ai^^v' •. ade some ex- 
periments on the power possessed by ? :it s of remem- 
bering their friends, and He found that a-*ei a year's 

separation they did so. 

The Natural Enemy of the Spider.— 1!\i& ichn.nmon 
fly of Ceylon is the natural enemy of the spider. The 

insect is green in color, and in form resembles a wasp 
with a marvelously thin waist. It makes its :"^est of 
well-worked clay, and then goes out on a hunting ex- 
pedition. Its victims are invariably spiders of various 
kinds, but all are subject to the same mode of treat- 
ment. A scientific sting injects some poison which ef- 
fectually paralyzes the luckless spider, which is then 
carried off to the nest and there fastened with a dab of 
moist clay. 

Another and another victim is brought totbis cham- 
ber of horrors. Then the prescient mother ichneumon 
fly proceeds to deposit her eggs, one in the body of 
each spider, which can just move its legs in a vague, 
aimless manner, but can offer no resistant*. This done, 
the fly returns to her work as a mason. She prepares 
more clay and builds up the entrance to this ghastly 
cell. Then she commences a new cell, which she fur- 
nishes in like manner, and closes; then she adds yet 
another cell, and so proceeds until her store of eggs are 
all provided for, and her task in life being accomplished 
she dies, leaving her evil brood to hatch at leisure. In 
due time these horrid little maggots come to life and 
find themselves cradled in a larder of fresh meat. Each 
poor spider is still alive, and his juices afford nutriment 
for the ichneumon grub, until it is ready to pass into 
its chrysalis stage, thence to emerge as a winged fly, 
fully prepared to carry out the traditions of its ances- 
tors with regard to spiders and fulfill the purpose for j ready for issue, and copies can be obtained at the 
which they have been created, according to ichneumon agencies of the survey in this city, or by addressing the 
belief. office at Washington. Price 26 cents. 
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To Bnrope In Fonr Days. 

Mr. J. H. Biles, the designer of the steamers Paris 
and New York, expresses in the North American Review 
the belief that within ten years a vessel can "leave 
New York at noon and arrive at Southampton at noon 
on the fourth day out." To do this, however, will 
require the enormous speed of thirty knots an hour. 

For the attainment of this speed, Mr. Biles relies 
on no factors wholly untried, but on the adoption for 
ocean voyages of some that are now familiar but cost- 
ly. The first is the further increase of mechanism in 
proportion to the total tonnage, by carrying a smaller 
weight of carp;o and a larger weight of machinery. 
Could our fastest ships replace their cargo by motive 
power, they could add, says this accredited but highly 
sanguine critic, from one and a half to two knots an 
bour to their speed. Or if, instead of carrying 1,000 to 
1,500 tons of cargo, an now, their capability was made 
less by SOO tons, replacing this by additional motive 
power, they would add a knot an hour to their speed. 
But it has not hitherto been deemed commercially 
wise so to sacrifice cargo to passengers and speed. 



ment, which is especially looked for in America^ will 
certainly bring higher speed. 

Then there is fueL Improved combustion by forced 
draught and other devices may be counted upon, but 
should oil be substituted for coal, the weight carried 
will be reduced one half, and this saving alone will 
give " a knot and a half more speed." The oil costs 
more, and this cost would increase when the supply 
diminished with the enormous quantities used by 
steamships ; and it would also be necessary to accus- 
tom passengers to the idea that the oil is safe as a fuel 

Bigger ships will also be faster. Length is most im- 
portant for this purpose, and some forms of vessels can 
actually be made to go faster with the same engine 
power by adding to their length, though this is not 
trae of our best Atlantic liners. Yet even with the 
latter an addition of fifty feet would require only four 
per cent more engine power to attain the same speed, 
and would yield ten per cent more money-earning 
capability. As to draught, an increase from the usual 
twenty-six feet to thirty feet would add one and a 
quarter knots more, with a gain of eight hours on the 



double felt covering, and to 103 kilos, in the case of a 
cork covering. For an average daily consumption of 
1,164 kilos., the cooling of the boiler represented about 
34 per cent and S'l per cent of the consumption of 
coal. 



Tbe moat Coatly Ucbt Knoirn. 

Perhaps the most costly artificial light ever pro- 
duced as an incident of scientific research, the Journal 
of Gas LigMing says, is that of the diamond burning 
in oxygen, as exhibited by M. Moissan in the course of 
his investigations into the different peculiarities of 
the diamondiferous forms of carbon. The action of 
oxygen upon the diamond has long been known ; but 
hitherto no precise data concerning the temperature of 
combustion has been obtained. In order to ascertain 
the missing information, M. Moissan has employed a 
modification of the Le Chatelier pyrometer, placed 
along with the diamond in a wide porcelain tube closed 
at the end by glass plates through which the combus- 
tion in oxygen could be observed. It was first found 
in this way that, when the temperature is slowly raised 
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We shall not stop to consider the reduction of the voy- 
age by running to Halifax instead of to New York. 

A second and a great source of gain, then, is in 
the lightening of the engines and other paraphernalia 
of power through the ose of a lighter metal, such, for 
example, as nickel steel. This now costs much more 
than mild steel, but is 40 to 60 per cent stronger ; it also 
costs no more now than that steel did in 1875. If this 
metal can replace steel in our best vessels, it will 
add, according to Mr. Biles, a knot an hour. 

The process of getting more work out of the same 
weight of machinery also goes on gradually, while as 
to boilers there is hope of a far more important ad- 
vance. Even now some types do three times as much 
work per ton as others, but could a light boiler be 
found that would do as good work, this problem of 
gain would be solved. If the locomotive type of boil- 
er, which is one of the lightest of tubular boilers, or 
those having the fire inside the tubes and the water 
outside, give on long voyages two-thirds of their rela- 
tive superiority on trial or as used in torpedo boats, an- 
other gain of over a knot an hour will result. There 
are also the tubulous boilers, with the water inside 
the tubes and the fire outside, whose performance, 
says Mr. Biles, "in relation to weight is much better 
than an; of the tubular type v" and their develop- 



run across. But, of course, in this matter, harbor and 
dock facilities must be considered. 

In fine, should nickel steel be cheap enough for use 
in engines and should a light boiler be secured for 
long voyages, the speed may be increased by two 
knots, while oil as fuel would carry the gain to three 
and a half, which would reduce the time record be- 
tween Bandy Hook and Queenstown from five days 
fifteen hours to four days sixteen hours. In- 
crease the length of the vessel to 1,000 feet, its width 
to 100, and its draught to 80, and it will make 30 knots 
an hour, and " be capable of crossing the Atlantic in a 
little over four days." — N. Y. Bun. 



Boiler Ooverlne and the Oonanmptlon of Coal. 

Some experiments on the influence of boiler cov- 
erings on the consumption of fuel have just been con- 
cluded on the railways of southwest Russia. It was 
found that cooling was more rapid while working than 
when stationary, save when a double covering of felt 
was need. The heat lost in twenty-four hours by a 
boiler with 80 square meters of surface containing 
water at a temperature of 144°, and exposed to an ex- 
terior temperature of 8*6°, oorr^ponded to 18S kilos, of 
coal if the boiler were uncovered, to 153 kflos. if there 
were a thin metal covering, to 180 kilos, if tbare were a 



under these conditions, the combustion of the diamond 
proceeds slowly, without the production of light. But 
if the temperature is raised to forty degrees or fifty 
degrees above the point at which this slow combustion 
commences, a sudden incandescence occurs, and the 
diamond appears surrounded by a brilliant flame. 
Vaxious deeply colored specimens of diamonds burnt 
with production of incandescence and flame at temper, 
atures of from 690 degrees to 720 degrees C; but trans- 
parent Brazilian diamonds did not attain the stage of 
slow combustion without incandescence until the tem- 
perature of 760 degrees to 770 degrees C. was reached. 
Specimens of exceedingly hard bort commenced to 
combine with oxygen at 790 degrees C, and bomt 
brilliantly at from 840 degrees to 875 degrees C. When 
Gape diamonds were heated to a temperature of 1,200 
degrees C. in a current of hydrogen, they remained 
unchanged ; but if the stones had previously been cut, 
they frequently lost their briUiancy and transparency. 
It is a curious fact that metallic iron at Its melting 
point combines with the diamond in a most energetic 
manner, and crystals of graphite are deposited in the 
mixture as it cools. Hence the experiment forms a 
striking mode of converting the aJlotropic form of 
carbon, which crystallizes in the cubic system, into that 
which cryetallizea in the hexagonal system. 
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RECENTLT PATENTED IKYENTI0N8. 

Railway Appliances. 

Gar Brakb. — Albert H. Kirker, Ava- 
k)n. Pa. Thia brake ia provided with two differential 
brake levera adapted to be connected with a pair of 
brake beama, a bar pirotally connecting the levera with 
c ich other near the beamfi, and a link connecting the 
fije enda of the levera with each other. This Improved 
brake ia of aimple and dnrable conatruction and appli- 
cable to all kinda of can, the connected differential brake 
levera affording meana for applying the brake ahoes on 
heavy cars with great power. 

Car Coupling.— William B. Yates, 

Bucoda, Waahington. In thia coupling the drawbar haa 
a main aection and a aide section bolted together and 
arranged at their front enda to form jawa, between which 
the drawhead ia horizontally pivoted and provided with 
a depending integral link. The conatruction ia aimple, 
and Is designed to obviate all danger of injuring the fin- 
gere or bands of trainmen, and to facilitate the coupling 
together of care of different height, while it permits of 
convenient coupling with an ordinary drawhead as well 
aa with another of the aame kind. 



mfflccllaneouB. 

Pipe Joint.— Charles C. Merrill, Riv- 
erside, Cal. The pipe sections are made with a screw- 
thread ed socketed connection and annular internal re- 
cesses where the endsof the sections abut, a split ring 
being embedded with a suitable cement in the recess 
formed by the two recesses, with its inner face flush with 
the inner surfaces of the pipes. The joint is especially 
designed to use with vitrified clay pipes and similar 
pipes and tubes, employed for conveying liquids under 
high pressure. 

Calipers. — Johann G. Reimann, 

Union, N. J. The body of this device, to which the 
anus Ate pivotally connected, haa acalea arranged upon 
the arc of a circle, and reading in oppoaite directiona, 
indicatora connected with the arma traveling one along 
each acale. The device is simple and durable and is more 
especially adapted for use in measuring a horse for a 
collar. The calipers are so made that they may be folded 
wH^ not in nae and readily carried in the pocket. 

Coin Detector. -Edgar H. Cook, 

Brooklyn, N. T, Thia ia an improvement adapted for 
application to coin-operated or nickel-in-the-alot ma- 
chinea, for guHixling the mouth of the coin chute, and 
detecting and rejecting all coins of the wrong size» and 
all rubbish, such as washers, buttons, etc. The invention 
covers various novel features and combinations of parts 
whereby the appropriate coin may be conveniently de- 
posited in the chute, but designed to make it practically 
Impossible to deposit any other article. 

Hose Coupling.— Philip H. Dencer, 

Sprague, Washington. This is a coupling that will not 
leak, for quickly and conveniently uniting sections of 
fixe and other hose. It consists of two ring-shaped sec- 
tions Havii^npon one side a loose hinge joint and on the 
other side means for drawing together and locking the 
two sections. There ia a lip or ahonlder on one aection, 
and a lever hinged to the other aection has an elbow 
adapted to bear againat this lip to draw the aectiona to- 
gether, there being also means for locking the lever in 
its closed position. 

Hand Punch.— Wilson Carey, Forest 

Hill, Cal. In this punch one arm terminates in a sleeve 
to which is fitted a boss iS receive tubular punches, a 
bolt in the sleeve extending over the inner ends of the 
punches to force out small pieces of leather or other ma- 
terial removed by the punches. The tool is especially 
adapted for making holes in leather, cloth, rubber, etc., 
and Its construction insoxes equal pressure on all por- 
tions of the end of the punch, avoiding the lateral strain 
common to pnnchea in which both jawa have a awinging 
motion. 

Cigar Box.— Oscar Kunzell, Dussel- 

dorf, Germany. This box ia divided into a aeriea of 
parallel compartments open at both enda, fabric mem- 
branea adapted to be punctured closing both ends of the 
aeries of compartments, so that the flnger may be pushed 
through one membrane to force the desired article from 
its compartmen t and through the opposite membrane. 
The membrane is preferably of soft paper, the latter 
for protection covered with thin boards, to be removed 
before any articles are taken out. 

GrAME Apparatus.— Edgar L. Will- 
iams, Peoria, tU. This apparatus compriaea a board held 
upon a auitable aupporting frame and provided with a 
groupofhqlea near the center and holea near the enda, 
open-arch wickets &ecared to the board extending over 
the holes. Transverse lines fdivide the board into com- 
partments, and counters or chuckera are anapped from 
one end of the board, the player endeavoring to anap the 
counter through one of the wickets and into one of the 
holes, the counting varying for different holes. 

Bowling Alley Attachment. — 

James H. Winn, Winchester, Ma«s. This is a device for 
checking the speed of balls returned through the trough 
of the alley, thus preventing injurious percussion of the 
balls on each other. It conslBte of a pivoted, weighted 
tilting bar, kingitudinall y inclined above the trough in 
position to receive the impact of a ball at one end, and 
haviug Its other end connected by a link with a shock- 
absorbing device. 

Animal Trap. — James Alexander, 

Lakeview, Idaho. This is a simple, cheap, and very 
strong trap, in which the npper sides of the jaws are en 
tirely free when the trap is set, and the trip plate lies 
very low in the trap, being pivoted in such a way that 
it cannot be readily broken. The trap is adapted to 
catch animals of almost any kind, the size of the open 
mg through the trip plate being adjustable to expose 
more or less of the bait, as desired. 

Electric Cut-out. — Patrick J. Bar- 
rett, Boston, Mass. This is a fuse box of simple con 
stmction, especially applicable to incandescent lamp 
drcnits, bnt also suitable for other uses, and designed to 
carry a number of fusible conductors in snch way that 
one win be brought into position to close thecircuitafter 
one or more of the others have been burnt ont, asls 



liable to occnrwhen the current is suddenly increased 
b^ond a calculated limit. The Invention provides for 
two fonas of a device in which a drum carrying the 
fusible wires may be revolved or the fusible wires may 
be held in a stationary position and the contact bruah f o r 
engaging them may be revolved. 

Recorder or Telemeter.— John T. 

Todd, Newman, HI. Thia ia a machine forautomatically 
recording for any atated time the atate or variations of 
any force, whether of temperature, preaaure, or other 
changing agent, in any kx;ality, machine, or apparatus. 
The recording receiver haa & aeriea of type wheels, the 
force- recording wheel being actuated by electro-mag- 
nets actuated from a ti-ansmitter according to the rise or 
fall of the temperature, or height of water, or pounds 
of pressurei etc., additional type wheels being used for 
two or more agents or forces, and the arrangement is 
snch that a complete record may be made for any desired 
length of time of the changea which take place in the 
agents under observation. 

Music Leaf Support.— Adolph J. 

Lefamaim, Liverpool, England. Thia device compriaea 
an arm formedof a bowed atrip orloopwhoae conveying 
ends are connected by a solid portion with a pivot aper- 
ture, and from which a weight depends, forming a coun- 
terbalanced support to be engaged by the leaves while 
being turned. The device is very aimple, and may be 
readily carried in the pocket, or the counterbalanced loop 
may be attached pivotally as a fixture to a music rack. 

Eyeglasses. — Adolphus J. Landry, 

Boaton, Maaa. This invention provides a novel con- 
struction of ey^laaa frames of the aliding bar type, aub- 
ject to the control of a apring, whereby the lenaes are 
made readily or automatically adjustable toward or from 
each other in a straight line. The conatruction afforda 
great facility of adjuatment, the framea being atrong and 
durable, and holding the glaasea very ateadily. 

Pen or Pencil Holder. — Ghafles 

Kertell, San Franciaco, Cal. Thia ia a holder and pro. 
tector for various kinds of pencils, and for atylographic 
or fountain pena, being adapted to be aecured in a pocket 
to hold the pen safely when not in use and protect its 
point from injury. It consists of a tubular elastic sheath, 
tapered and cloaed at the lower end and open at the up- 
per end, in connection with a device for attaching the 
aheath to a garment. 

Pipe Hanger.- John H. Hunter and 

Friedrich Cajar, New York City. A aingle rod or wire is 
bent to form end clasps and an intermediate loop or coil 
adapted to receive a pipe, the material forming the end 
clasps being bent outward from the coil and returned on 
itself, and having eyes at its terminala to afford abroad 
bearing. The device is more especially deaigned to 
facilitate the auapension of metal or other pipes from 
b^dDS, the hanger being inexpensive and elaatically ad- 
justable in its Umbo that engage the parts of the beams 
from which the pipe is to be hung. 

Lamp Chimney Attachment.- Kin- 

ner N. Holliater, Delavan, Wia, A piece of wire la bent 
to form a aeriea of horizontal arma or atretchera, coiled 
at their enda and crossing under or over and bracing one 
another, and terminating at their center In a downwardly 
projecting hollow and open acrew. The device forma a 
convenient rest or support and guide for heating differ- 
ent bodies or veaaela by the lamp flame, especially for 
heating curling irons. 

Watch Case Spring.- Victor Nivois. 

Brooklyn, N. Y. This improvement combines in one 
piece a dust band, lift apring, and release apring, the 
parts being so united that they may be produced from a 
single piece of metal, and when formed may be quickly, 
conveniently, and accurately fitted in the center of the 
case, avoiding the use of a number of apringa, and the 
exrense and time of attaching a lift apring to an encir- 
cling band or apring for a center. 

Sewage Treating Apparatus. — 

James J. Powers, Brooklyn, N. Y. A tank is made in 
duplicate, each half provided with labyrinthic aluice- 
waya for the passage of sewage, and in combination 
with the sluices are wires aoA acieena for bedding back 
the solid matter, and dip boarda for retaining oily matter 
and other floating aubatancea. Apparatua ia alao pro- 
vided for introducing chemicala to purify the aewage be- 
fore it ia diacharged, there being a receptacle for the 
treated sewage, and an automatic discharge siphon. 

Glass Carrying Vehicle. — Robert 

M. Roberts, Anderaon, Ind. This ia an improved ap 
paratue for conveying glass cylinders from the point 
where they are blown to the place where they are 
to be further operated upon. The maiii wheel is pro- 
vided with a cushion which will not be cut by glass, and 
the cylinder-carrying belts are so arranged and aup- 
ported that the cylinders cannot be jarred and broken. 
The main frame is alao ao auapended as to be springy 
and eaay, to avoid any andden ahock to the glass cylin- 
ders carried. 

Tree Support. — William H. Cook, 

Riverside, Cal. Thia aupport comprises a pfle, adapted 
to be fastened by straps to the tnmk or branches of a 
tree, or to be set in the ground, a frame and aliding 
sleeve being held adjustably on the pole, a flange of the 
sleeve being adapted to be engaged by a cable, wire or 
rod. The device is simple and easily applied, and ia de- 
signed to securely prop up and aupport heavily laden 
branchea of fruit UecA, etc., and for training ahrub- 
bery. , 

Fire Escape. — Charles Dobbs, Ne- 
vada, Texaa. The folding ladder type of eacape haa 
been improved by this inventor, who has deaigned a 
conatruction compriaing a aeriea of like sections, each 
composed of two side bars laterally bossed on like edges 
at their ends, the sections having transverse rungs and 
being loosely connected at their ends by pivoted link 
plates. The parts fold together compactly, and the 
ladder Is designed to be kept in an upper room, and a^ 
tt is dropped the parts unfold by gravity and fall Into po- 
sition for use. The construction is such that the ladder 
is held away from the wall, and a duplicate ladder may 
be attached when necessary. 

Tobacco Pliers.- Milton B. Hatcher, 

AogDsto, Qa. This is an implement to facilitate the !«• 
moral of plug or slab tobacco from the box. It ba« two 



crossed and pivoted handle membera, a depending 
curved rack being formed near the end of one of the 
members, while near the end of the other member and 
between the jawa ia pivoted a curved toe having teeth to 
engage the rack. By inserting the sharp end of the toe 
between the end of a plug or slab and the aide of the 
box, a powerful purchase is obtained when the handles 
are gripped tightly together. 

Grain Purifier. — Frank M. Schell, 

Perry, Eaosas, To facilitate the cleaning and polishing 
of wheat, com, rye, oats, barley, and other grain, ia the 
object of this invention, the purifier having a casing 
with upper and lower snction chambers, between which 
is a fan box arranged In a cylinder, there being a lower 
finishing chamber provided with a screen or sieve and a 
revolving brush, while a pipe connects the screenings 
boxof the flniahing chamber with oneof the fan suction 
tubes. A yielding surface concave and head are oper- 
ated in the cylinder above the fan box to thoroughly 
separate the grain, hulling white caps, mashing soft 
grains, etc., and put the gr^n in condition to be ef- 
ficiently acted on by the auction. 

Hoisting Apparatus.— Noble H. Gril- 

more, Greenville, Mich. An arrangement of draught 
equalizing pulleys below and as an attachment of the 
upper pulley block of a compound pulley system is pro- 
vided by this invention. It comprises equalizing pul- 
leys joumaled in a frame permanently attached to the 
frame of the upper pulley block, in connection with a 
chain which runs on the several sheaves of the system, 
the improvement being deaigned to obviate the greater 
friction, draught and wear Incident to the ordinary com- 
pound pulley ayatem. 

Window Cornice and Curtain Sup- 
port.-- Jeremiah M. Hoffman, Cresaona, Pa. This im- 
provement provides for adjnatable faatening devicea at 
each end of the cornice body on the inaide of a window, 
the devices to be operated in unison, and the cornice body 
being readily connected to windowa of different widtha. 
Combined with the cornice aupports there are alao ad- 
juatable curtain -holding bracketa and lambrequin aup- 
ports, the construction being such that the devicea can 
be produced at amall coat, and placed in position and 
adjuated by anyone, without the employment of screws, 
nalla, or tools of any kind. 

Coke Oven.— G-eorge W. Nixon, Chat- 
tanooga, Tenn, This ia a traveling oven, arranged to 
receive its charge from the chute of a coal bin, and, after 
the coking has progressed to a cert^n degree, the oven 
is hauled on its own wheels over a suitably arranged 
track to the top of afuraace, where the atiU burning con- 
tents are discharged, the same general conatruction being 
followed where the contents ^re to be dumped into a 
stock pile. The oven has a dome-shaped top, lined with 
fire brick, a layer of which material ia also applied to the 
base, the dome being hinged to the rear edge of the base, 
so that the two may be opened to discharge the coked 
contents. 

Gas Stove.— Anton Weiskittel, Balti- 
more, Md. This Invention provides a cock or fitting 
conaiating of a pipe aection having a controlling valve 
with a handle projecting to obc aide and a laterally pro- 
jecting section on the oppoaite aide, a vertical aection 
carrying a burner tube valve being jointed on and turning 
in the latter aection, whereby a single fitting fnmishes 
the controlling valve and ignitor tube and valve, the 
manipulation of neither the controlling valve nor the ig- 
nitor or its valve interfering with the manipulations of 
the other part. 

Boot or Shoe.— William Wass, Phila- 
delphia, Pa. Thia is an Improvement in boot or ahoe 
heeU provided with detachable wear platea, one plate ae- 
cured to the leather, having a recess with nnder-cut walla 
and lugs on its lower surface, while the other and outer 
plate has a locking button adapted to enter the receaa, a 
binding screw connecting the two plated. This protect- 
ing plate may be cheaply manufactured, and the plates 
are quickly and easily applied. 



The Manufacture op Liquors and 
Preserves. By J. De Brevans, 
Chief Chemist of the Municipal la- 
boratory of Paris. New York : Munn 
& Co. 16mo. Pp. vi, 200. 65 illus- 
trations and 18 tables. Cloth. 1893. 
Price 13. 
A practical work on the manufacture of liqnors wtiich 
by its price would be within the reach of all has long 
been wanted. The present work is by an eminent French 
chemist who has devoted much time and study to the 
preparation of liquors and preserves. The great value of 
the work consists in the formulas, which number over 
300, and are ao arranged that, if the manufacturer has no 
distilling plant of his own, he can still make many of the 
liquors from the essences. The manufactui* of French 
ligueure from essences is very profitable and does not 
require large capital. The raw materials, the plant of 
the diatiller, etc., are described according to the beat 
modem practice. The book Is well illnstrated and ia ac- 
companied by valuable tablea and a very full index. 
Table of contents sent free on application. 

Jahrbuch furPhotographie und Rb- 
productionstechnik. By Dr. Josef 
Maria Eder. Halle'an der Saale, Ger- 
many : Wilhelm Knapp. 1893. 145 
Woodcuts, zinc plates and 34 artistic 
tables. 586 pages. 
The seventh yearly volume of the above entitled work 
haa recently been issued, and it contains 84 original con- 
tributiona from the beat writera and covering all aubjects 
relating to photography. A retrospect of the progress of 
photography during the years 1891 and 1892 by tb£ well 
known author. Dr. Eder, together with a Hat of the sev- 
eral patents which have been granted on photography in 
Austria and Germany during the year 1892, concludea 
the volume. The publiaher haa done great credit to him- 
aelf by the addition of the beautiful plates covering the 
various proceasea of reproduction known In photography. 

Die Bekampfung der Sturzwellbn 
DuRCH Oel. By Joseph Grossman, 
Engineer. Vienna : Carl Grerold'6 
Sohn. 1892. 140 pages. 

The book givea a abort history of the use of oil on the 
tronbled waters of the sea, and cites in the beginning 
Aristotle, Plutarch, and Plinlua, to whom this property 
of oil waa, apparently, known. The author treats. In a 
very intelligent manner, the value of the use of oil on 
board of marine vessels to quiet the sea, aleothe oilamoat 
aerviceableforthe purpose, 

^^Ajiyof the above books may be purchased through 
this office. Send for new book (Catalogue just pub. 
lished. Munn & Co., 361 Broadway, New York. 



Designs. 

Penholder.— Dent L. Lydick, Quaker 

City, Ohio. This holder simulates an oar bearing on one 
aide of the blade an illustration of the three ahips of Co- 
lumbna on the sea. 

Flower Bed Support for Gtraves. 

--<4eorge W. Buraa, Troy, N. T, This dcaign represents 
a bed, at the head of which appears an angel with an 
open book, while at the foot la a amaller flgiire of an 
angel blowing a horn, there being also croaaea on the aide 
pieces. 

NoTB.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of thia paper. 
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NEW BOOKS AND PtTBLICATIONB. 

Hicks' Builders' Guide. Comprising 
an easy, practical system of estimat- 
ing material and labor for carpenters, 
contractors and builders. By I. P. 
Hicks. New York : David Williams, i 
1893. Pp. 160. Price |1. 
The aubject of houae building, framing eapecially, is 
the aubject of this work, with apecial view to the eatima- 
tion of material and labor uaed in atructurea. The ajs> 
temaeema excellent and aimple and the boolc may be con- 
fidently recommended to the trade. 

History of the Master Builders' Ex- 
change OF THE City of Philadei^- 
PHIA. By Clem. H. Congdon. Illus- 
trations by William W. Morgan. 
Philadelphia : Sunshine Publishing 
Company. 1893. Pp. ix, 493. 

While the aubject of thie worlc would aeem to be a 
very local one, and while ita text ia certalnl y of rather re- 
atricted interest, the fact that the worlc la Illustrated by 
very beautiful half tones of the different habitations of 
men, aa ahown at the Paria expoaition of 1889, givea it an 
interest o f its own. The aubject o f trade achoola recelvea 
considerable space, which anbject, of course, ia one of 
imlTei^ interest. 
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Elegant plate in colore, ahowing the residence of 
Joseph P. Beach at Pine Orchard, Conn,, erected 
at a coat of S^i^OO complete. Floor plana and two 
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architects, New York. 
Plate in colors ahowing the handaome reaidence of 
Seward W. Jonea, at Newton Highlands, Maaa., 
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chinery, etc. G. T. MeL. 4 Co., 120 Fulton St., Hoston. 
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Schaffer Mfg. Co., Rochester, N. T. See adv. paee 399. 

Stow flexible shaft. Invented and manufactured by 
Stow Mfg. Co., Blnghamton. N. T, See adv., paee 270. 

Screw machines, milling machines, and drill presBCB. 
The Garvin Mach. Co., Lalirht and Canal Sts., New Tork. 

Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumplngplanta. Irvin Van Wle, Syracuse, N. T. 

Guild & Garrison, Brooklyn N, T., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps. 
acid blowers, Alter press pumps, etc. 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Perforated Metals of all kinds and for all purposes, 
general or special. Address, stating requirements. The 
Harrington & King Perforating Co., Chicago. 

To Let— A suite of desirable ofBces, adjacent to the 
Scientific American offices, to let at moderate terms. 
Apply to Munn & Co., 361 Broadway, New York. 

The best book for electrictaos and beginners in elec- 
tricity is " Experimental Science, "by Geo. M. Hopkins. 
By m&il, H ; Munn & Co., publish era. 36 1 B roadway, N. Y. 

Canning machinery outfits complete, oil burners for 
soldering, air pumps, can wipers, can testers, labeling 
machines. Prewes and dies. Burt Mf k. Co., Rochester, 
N,Y. 

Competent persons who desire afcencles for a new 
popular book, of ready sale, with handsome profit, may 
apply to Mqqq & Co., Scientific American office, 361 
Broadway, New Fork, 

|7'Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & C«., 361 Broadway, 
New York, Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letfere, 
or no attention will be paid thereto. This ib for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and pa^ or number of question. 

Inquiries not answered m reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either hy letter 
or in this department, each must take his turn. 

Special Wrllten Information on matters of 
personal rather than general interest cannot be 
expected without remimeration. 

Scientific American Supplementis referred 
to may be had at the office. Price 10 cente each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(5151) a W. S.— The care of a gravity 
cell is very simple. Two things are necessary; one is to 
keep the zincs clean, the other is to keep the line of de- 
markation of the copper solution and the zinc sulphate 
about half way between the zinc and copper solutions of 
the battery. This you can do hyregulating the resistance 
of the circuit. If yon find your cells running down t*o 
rapidly, connect them up in series of two or three in 
parallel; if on the other hand, level of the blue liquid rises 
into close proximity with the zinc, it indicates too much 
resistance in the circuit, the remedy for which is obvious 
— to decrease the resistance of the external circuit. 

(5152) J. J. M. says : Some time ago I 
saw a man who made it his business writing names and 
designs on glassware. I am acquainted with the process 
oeing the vapors of fluoric acid, but this man used a Suid 
with pen and brush. Would you kindly let me know 
under queries of yoor valuable paper what kind of a solu- 
tion he probably used ? A, 1. The preparation maybe 
made by mixing sulphate of barium and fluoride of am- 
monium in the proportion of three parte of the former 
to one part of the latter, with sufficient sulphuric acid to 
decompose the ammoninm and bring the mixture to the 
consistency of rich milk. The mixture should be made 
in a receptacle of lead, and kept in a bottle of the same 
material, or of gutta percha. 2. Since fluoric prepara- 
tions have been produced at reasonable prices the decora- 
tion^of glass by their means lias steadily made its way. 
Etched glass is now to be found everywhere, and glass 
etching runs glass cutting very hard. It is very easy to 
understand that well etched objects appear actually more 
beautiful than those which have been cut, The cost of 
production is cheaper, and since M. Hock, a Viennese 
chemist, has given us an elaborate work upon the technics 
of gla^ etching, the difficulties attending this kind of 
work have b«en reduced to a minimum. As is well 
known, fluoric acid usually etches smooth, while other 
fluoric preparations yield a matt surface. The most 
beautiful ornamentation is obtained when certain parte 
of the glass sozfaoe are rendered matt by means of 
flouride of ammonium which has been slightly acidified 
by means of acetic acid. The matt appearance is not 
always the same with difierent kinds of glass, but varies 
much in beau^. This effect is governed by the composi- 



tion of the glass, lead glasses being easily acted upon and 
furnishing a very flne matt surface. 3. Where it is de- 
sired to have the surface of the glass not altogether matt, 
but shining like ice, as in the case of window glass, this 
may be attained in a simple manner by placing the glass 
plate in a perfectly horizontal position and covering it 
with fine groats. Then very dilute fluoric acid is poured 
upon it. The groats act as a shield and produce upon the 
glass raised points.— "Cyclopedia of Receipts, Notes 
and Queries.'' 

(515i^) J. M. says : Will you please ad- 
vise a subscriber how to flnish an oak front to a dwell 
ing that is exposed to the weather, where the flnish will 
stand any reasonable length of time and not come off, 
bleach out and fade? All fronts to dwellings and stores 
in this part of the State that I have noticed do not stand 
the weather. Aiso please advise how to make a glue that 
will hold a joint that is exposed to the weather. A. An 
oak front should be thoroughly oiled with raw linseed oil 
as soon as finished, and rubbed down with woolen cloths. 
In a few days, or as soon ae the raw oil has struck in 
and dry enough, apply a coat of boiled Unseed oil, and 
when dry a second coat, A good weather glue is made 
by boiling the fi^lue with skimmed milk, in the propor- 
tion of half a pound of dry s;lue to a quart of skimmed 
milk. Swell the glue in the rtiilk before boiling. 

(5154) P. McL. writes : I am about to 

erect two batteries of boilers, four boilers ineach battery. 
Size of flrst battery S6 feet long by 38 inches diameter, 
two 15 inch flues in each boiler. Size of second battery 
32 feet long by 42 inches diameter, two 15 inch flues in 
each boiler. Will you please through your Notes and 
Queries inform me the distance grate bars should be 
below shell of boiler, also distance from bridge wall to 
shell of boilers, depth of combustion chamber, and style 
of back waJl, whether staight wall or should it be racked 
off in front? Boilers to bum Plttshnrg coal and can use 
all steam they can make. Also please give me height and 
diameter for iron smoke stack for each battery ? A. 
The grate for soft coal should be 3 feet below boilers in 
both batteries. Bridge wall, one foot below the boilers. 
Size of grate for each boiler of the flrst battery should be 
40 inches wide,4!^ feet long. Size of grate for each boiler 
of second battery should be 44 inches wide, 5 feet long. 
Bridge wall should be vertical for 9 inches above the 
grate, then racked off or beveled to the top at about 45". 
Iron smoke stack of first battery 38 inches diameter by 60 
feet in height. For second battery 44 inches diameter 
by 60 feet high. 

(5155) P. W. M. asks : Is there any need 

of a flux in casting brass ? It there is, what is the best 
to nse ? A. No flux is used in casting brass. A 
little powdered charcoal is put on the surface in the cru- 
cible to prevent oxidizing. 

(5156) J. J. P.— We do not think a fan 
blower is adapted to organ blowing, on account of the vi- 
bration of the column of air, which would affect the 
sounds produced by the pipes. 

(5157) C. H. asks : 1. I have just made 

two storage batteries, 4 plates, each 4X5 inches, coated 
with red lead mixed with stJphoric acid and water. 
I want to charge them from a 50 volt, 16 candle power 
socket. Is the voltage too high? A. By introducing 
your battery, together with some resistance, into your 50 
voltcircuit, youcancharge it. 2. How can I rednce the 
voltage from the socket low enough to char;ge the cells 
to the best advantage ? A. Use a wire rheostat ora bank 
of lamps for resistance, 3. How many gravity batteries 
will it take to charge the storage batteries so as to bum a 
1 candle power lamp 15,to30 minntes each evening, using 
the gravity cells during the day time to charge them ? 
A. Four gravity batteries to each cell of sto age battery. 
The proposed lamp is rather email; you might use 2 or 3 
cells with a larger lamp and run it for a much longer 
time. 

(5158) W. M. writes: I have constructed 
a pair of receivers of the Bell telephone pattern, merely 
as an experiment. When I tried them I found that the 
sounds were very low and indistinct. Can yon tell me 
what the cause of this is? A. Possibly you may 
have placed the diaphragm at too great a distance from 
the pole of the magnet, or you may have used a weak 
magnet. Possibly you have not sufficient length of wire 
on yonr spools, or the wire may be short-circuited. 

(5159) B. M. C. V. asks : 1. What is the 

rule to know the charging time of a given accumulator ? 
Has the number of plates anything to do with it, or the 
sozfaoe of the plates as represented by square inches ? 
A. Charge your batteries until the positive plates look 
like wet slate nearly black; when partly discharged they 
become dark red, chocolate or plum color. It requires 
about 7 or 8 hours to charge a batter?. 2. I have an ac- 
cumulator for medical use, composed of four separate 
accumulators to be cbarged, connected in parallel with 2 
Bnnsens 20 cells for 8 hours. I want to know how many 
hours it will take to charge them with 4 telegraph cells ? 
A. Four gravity cells to each cell of storage battery will 
charge storage cells in about the same time, 7 to 8 hours, 
3, I have two large Bunsens (2 gallons) with two zinc 
plates each ; one of the plates ineach cell is nearly de- 
stroyed by little use. The connections are properly made, 
the 2 zincs in each cell and one of them with the carbon 
at the neighboring cell; the platesare thoroughly amalga- 
mated,the screws firmly attached, nevertheless the brows- 
ing is very strong in both the mentioned plates. Can 
you help rme with your advice in preventing such a 
jtroublef I nse for charging 1 part strong sulphuric acid 
to 12 of water by volume. A. The only way to prevent 
the desti-action of the zincs is to remove them from the 
cell when the battery is not in use. 4. How can I know 
the amperage and ampere hours of a given accumulator ? 
A. You can determine this only by trial, or addressing 
the maker, if it is one which is on the market. 



Replies to Enquiries. 

The following replies relate to enquiries published in 
the Scientific AxEstCA^, and to the numbers therein 
given. 

Boring Glass.— In the May 6, 1893, 

number of the Scisntkpic American, a corespondent, 
M., tellB of a vet7 good way to drill glass plate. Bis 
methodic a good one, but if a saturated solution of cam- 
phor In tarpentine be used as a lulnicantt the drill wUl 
cot more rapidly.— C. R. Johns* M.D. 
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For <rlilcli Ijelter* Patent ot ilie 
United Slate* «vere Granted 

Jane 20, 1893, 

AND BACH BEARING THAT DATB, 

{See Doteat end of list about coplesof these pateDtB.1 



Adjustable, wisdcIi. Griffin A. Nichols 499,919, 

AdvertisioK clock, L. Petereon. 

Agitator, Collins * Mills 

Alanu. See Grave alarm. 

Alum leaf, photo*rapblc, S. Posen 

Alloys by electr* deposition, production of , G. R. 
Fletcher 

Animal sbearB, A. D. RevLolds 

Anlsolinand makloe it, P. Monnet 

Automatic wrench. J. H. Montgomery 

Ax making die, C. W. Hubbard 

Axes, manufacture of, J, Taylor 

Saletle.H. C.Tully 

Ballot box, registering. W. S, Black 

Ballot res IBteriQg device, U. G. lies 

Barrels or casks, macblnef orsettlng upand wind- 
laaslnK.L. M. Grelf 

EJasket, pitcher cairrinf?, H, T. Blake 

Battery. 3ee Secondary battery. 

Bearing, shaft, A,H. Reid 

Bearing, wagon roller, F, W, Nagel .. 

Bed bottom, spring, W. Schmltt 

Bed chair, J. C.Wood 

Bedclothes damp, J . H . Bcbroeder. 

Bedcouch, J.C. w«od 

Bell, electric, W. J. Murdock 

Belt, J. A. Ferguson 

Belt fastening, C. D. Fuller 

Bicycle frame, etc.. F. H. Bolte 

Bicycle lock and support combined, J. E. Davis... 

Binder, R. R. Vernon 

Boiler. See Steam boiler. 

Boot tree, M. Spuhr 

Bottle stopper, V. S, Towle 

Bottles, device for preventing the fraudulent 
flitlngof, I.J. Dill our 

Box. See Ballot box. 

Brake. See Car brake. 

Brake support, J. A. Brill 

Brick machines, method of and machinery for 
opbrating the pressing plungers of, J. C. An- 
derson., 

Brldee gate, draw, H. W. Yeriington, 

Bnish. paint. D. W. Long 

Buckle, suspender, A. K. Jones 

Buckle, SUSP ender^. D. Sba ckelford 

Buckle, trace, M. walker.... 

Burner. See Gas burner. Hydrocarbon burner. 
Vapor burner. 

Burning fuel, E. B, Coze 

Bush and bung, combined, PhilliDS& Deurlam.... 

Camera, SBBPhotograPblc camera. 

Can. See Preserving can. 

Can heading machine, M. A. Wheaton 

Cane and umbrella, combined, W. B. Blake 

Car brake, O. J.Fsrguson 

Car coupl ing, C'.A . Dunn 

Car coupling, Go0 & Joiner 

Car coupling, R. Nash 

Carooupllng, J. H. Swindell 

Car door, J . w. Dellinger 

Carfender, J. N, Wieozorek 

Car fender, railway, F. Groshaus 

Car roof, non-conductor compound, P. H. 
Murphy... 

Car, safety, B. F.Brown 

Car safety attachment, street, L. B. Dubois 

Car saatbeatsr, railway, H.H. ForByth, Jr 

Car seats, device for turning the backs of, J. B, 
Groves 

Car, street J. A. Mehllng (r) 

Car wheel, H. B. Butts 

Can), trussed trolley board f orelectrlc, H. Cochran 

Carpet beater, F, L. Goodenough 499.997, 

Carpet cleaner, F. H. Good 

Carriage, H. P. Wells, 

Cart, Jones & Gillies 

Cart top, H. Bunker 

Case. Bee Egg shipping caae. 

Caah register. E. K. Heller, 



498,?M 
499,931 
499,712 

499,93S 

499,736 
4W,938 
499, WT 
£00,025 
499,998 
£00,1164 
499,808 
499,66» 
£00,001 

499.78T 
499,775 

499,763 
499,847 
499,911 
£00,091 
499,SS5 
199,912 
500,087 
499.978 
499,880 
499,707 
499,876 
199,899 

499,761 



£00,0«7 

499,709 



£00,047 
499,88? 
49S,M3 
499,836 
490,898 
£00,187 



499,71£ 
499,933 



Cash registering and account checking, method 
of and means for. J. T. Hicks 

Caster, P. W. J'rank 

Chain, drive, J. O. Brown 

Chain links, machine for separating, F. L. White. 

Chain or cable grip, G. Gasp on 

Chair. See Bed chair. Dental cbalr. Knock- 
down chair. 

Cb&lBe, J. C, Hngglns..... 

Cbannellnsr UQaobme, Freuch & Meyer 

Chart displayet, W. S. Temple 

Chopper. See Meatchopper. 

Chum, T.J. Missildlne.. 

Cigar bunching machine. F. C. Miller 

Cigar bunching machine, F. C. Smalstlg 

Clamp. See Bedclothes clamp. Hose clamp. 

Cleaner. See Carpet cleaner. 

Clip. See Paper clip. 

Clock, secondary electric, R. S. Howland 

Cloth cutting machine, O, Froemert 

Cloth stretching and drying machines, chaln- 
guidlQg box f or, D. R. Elnyon 

Coffin signal. A, Ewlatkowakl 

ColSns, trimming table for, S. S. Hotchkiss 

Coin-controlled lock, W. S, Rogers 

Coin-controlled macatne, J. A. Light hi pe 

Collar fastener, faorse^W. A. Holland 

Cotnpasa, beam. J. H. Hurley 

Confectionery kettles, apparatus for operating, 
R. Savage 

Cooker, steam. G.Goff 

Cooler. See Milk cooler. 

Copy bolder, E. H. Carr 

Copy holder. Potter & Fortney 

CoupllDg. See Car Coupling. Thill coupling, 
vehicle reach coupling. 

Cultivator, D. F. Lawrence 

Cultivator, disk. Brown & Knaub 

Cultivator, disk, B. Miller ... , 

Cultivator tooth, F. B. Harvey. 

Curling iron bolder, H.Story 

Cut-out, electriCjO. F, Parsaon , 

Cutter. See aialk or trash cutter. 

Cycle, carrier, J. Warrick 

Damper, Q. T. Moe 

Deadcenteie, device for overcoming, C. A, Van 
Allen 

Dentalchalr, D.A.Nash 

Desk switch, D.J. Willis 

Die. See Ax making die. 

Dies, apparatus for making, G. F. Cbampney... ... 

Dies, machine for making, G. F. Cbampney 

Dies, making, G. F, Cbampney 

Digger. See Post hole digger. 

Directory holder an a operator, A. F. Qeorae 

- - '■ ■ • - rd 



499,949 

£00,051 
499,7^5 
£00,0110 
499,827 
£00.074 
499,947 
499,909 
499,812 
499.883 

600,028 
499,819 
499,910 
£00.K9 

600,063 
U,3«« 
499,778 
499,871 
499,!e8 
199,986 
499,7<S 
499.740 
499.963 

, 499.88S 

£00.071 
499,733 
499,961 
499,901 
499,981 



499,738 
60t,060 
499.764 

500,021 
£00.020 
£00.083 



199,917 

199.839 
£00,013 
199.907 
499,803 
600,015 
499.736 
499,999 



499.981 

489,966 
490,801 



Disinfecting device. O. N.& P.G.Botsfon 

Disk sharpener, H. Casey 

Display rack. D. Goldstein 

Door holding device, M.W. Reaves.. 

Door, sliding, H. J. Lohman 

Door, sliding, T. J. Vander Bent 

Drainer, dlsb,C. S, Balrd 

Drill. See Grain drill. 

Dust collector, T. 4 G. M, Parkinson 



Rgg beater, H. F. Juergens 

Egg shipping caae. J. H. Bowley. 



Eleetric converter. G. & A. Pfannkuche.... 

■Electric lighting system, C. L Morey 

Electric motor regulator, G, H, Whittingham. . 
WectrlCBlgnal, G. W. Swartz.. 



Electrical energy by natural force, means for 

storing and Bupp lying. F. G. Corning 

Elevator. N. Beckwltb 

End gate, wagon. N. Shell 

Engine. See Gas engine. Steam engine. 

Excavating shafts, D. N. Long 

Eye former. W. E. L. Rodgers 

Eyeglasses, F.G. Schmidt 

Fan, rotary. J. H.Janes 

Fanning mill, T.M. Bales 

Fare register. t\ L. Logan 

Feedwater heater and condenser. J. P. Stone. 

Fence, I. p. Osbcm 

Fence, J, T, Patton .. 

Fence buildloR machine, B . O. Johnson 

Fender. See Car fender. 

Fertiliser, M. A Goloseleff 

Fifth wheel, F. w. Miller 

Filter. A. Williams 



499.716 
499,711 
499,814 
499,991 
£00,106 
499,930 

499,810 
499,717 

£00.044 
600.103 
499,770 

199,821 
499,823 
499,8a) 

. 500,099 

, 499,957 

. 199,907 

. 499,881 

. 600,086 

. £00,016 

. 499,766 

. 499,9£1 

499,799 
499.741 

499,708 
499,852 
£00,028 
, 499,789 
500,041 

499.780 

499,700 

. 500,038 

. 600.017 
. 499,803 
. 499,756 
. 500,005 
. 199,962 
. 499,746 
. 499,946 



Flltenng apparatus for beer or wine. ,1. Hornung i 

Finger ring, M, E, Oppoihelmer t 

FiDKei tips, device for redncing dlstocteO, r. B. 

Dante 

Flf« escape, Q. Lowenatein 

Fire escape, J. D. HiefaBiu , 

^Ire escape, portable f oldlns, W , H , Millett 



. £00,033 
. 600,001 

. £00.100 

. 499,791 

499,816 



600,056 
600,099 

aoaoso 



Fishplate, Davis* Dick ♦W^* 

Fishing rod, A.CaWe 489,'.T9 

Flange wrench, J. W. Kallam 190,7U 

Fluid heater, page AHausheer 190,8S0 

Flush tank and manhole, combined, E. S. Hyde - . 500,000 

Fly trap, 1. J. Edge 199,782 

Fumlgatur, Dickinson & Sasser 499,OTr 

Fur tr'unmlngs, artificial claw for, A. & J. Jacob- 
son £00,003 

Furnace. See Hot air furnace. 

Furnace, E. B. Coie 499J16 

Furnace grata bar, W, H. Heeaon 199,733 

Garment BuppoTter, G. E. Adams 190,773 

Gas burner, Hartmann 4 McEee 499,731 

Gas engine, C. W, pinkney 499,986 

Gate. See Bridge gate. End gate. BaUwar 
gate. 

Gate, N.J. Bishop £00,060 

Gate, w. D. Culwell 199,9i!0 

Generator. See Steam generator. 

Glass, china, or earthenware, means for CODnect^ 

ing metallic Sttings to. O. E. &1. V. Gieen.... «0*,918 

Glove, boxing, J, Bennett aiO,0l» 

Gore marker, elastic. J. Kent 600,007 

Governor, engine, W. T.Davis 499,875 

Governor, engine ,R. H. Mather 60aotB 

Grain binder, M. Kane. 199,888 

Grain drill, Nugent 4 Gilbert 499,81D 

Grain separator,0. M.Morse 499,706, 499,796 

Grata, ElFales ^,914 

Grate basket, E. J. Jahnson SOOtlXB 

Grave alarm, A. Llndqnlst 500,012 

Grinding machine for metals, W, Bright 499,706 

Grinding ring, A. M. Coming 499,714 

Hanger. See Trolley wire banger. 

Harmonica case, M. Hobner 499,831 

Harness fastening, S. H. Haas 499,883 

Harrow and roller^ F. B. Harvey 199,990, 6004)61 

Harvester, bean, P. F. Wells 600,089 

Harvester, beet, G. A. Farrall 499,782 

Harvester, com, G. N. Cleveland £00,065 

Harvester cutter, W. E. Ball 499,958 

Harvester platform adjustment, M. Kane 409^897 

Heater. See Feedwater heater. Fluid heater. 

Hinge, spring, C.S. Van Wagoner £00,088 

Holdback attacbmeDtjVehlcle, F. O. Frasher 499,980 

Hook. See Snap book. 

Horsesbleld, C. B. Tittle *. 600,085 

Horseshoe. A. Fechner 499,978 

Hose band, I. S. Goldman 499.985 

Hose clamp, H. B. Sherman, 499,100 

Hose strap fas «ner, B. W. HcEenile 500,030 

Hotairfurna oeC.A. laraon 600,906 

Hot air pipe, J. p. Schaffer 499J84 

Hub boring machine, J. Zlmmermann 409,772 

Hydrocarbon burner, W. H.Clarke 09.968 

Hydrocarbon burner, J. Darby 199,730 

Incubator, J. B.Halfln 499,989 

Index, rotating, R.N. Brooks „.. 499,960 

Indicator. See Rtatlon indicator. 

Kitchen cabinet, T. R. Chambers 600,064 

Knife or fork scourer, 8. R. 4 H. Hackman 499,884 

Knitting fashioned webbing, metb od of and ma- 
chine for, H. J. Grlswoia 499,729 

Knitting machine electric stop mechanism, F. 

Hammond 499,921 

Knob attachment. I. P. Hnmpbrey 199,831 

Knob attachment, T. E.Ward well 199,9011 

Knockdown chair, F. D. O'Keefe 199,798 

Ladder, Messer 4 Gex 499,887 

Ladder extension step, P. 4 B, 0. Poertner 499,751 

Lamp, m candescent electric. E, E. Cary 500,053 

Lamp, Incandescent electric. W. E. Nlckerson, 

£00,075. 600.076, 60l,0»8. £00.079 
Lamp, incandescent electilc, Nlckerson 4 Cary... £00,077 

Lamp stand, elecuic, J. Cathreln 499.908 

Lamps, mode of and means for renewing the fila- 
ments of electric incandescent. G. A. Frei 499,916 

Lathe, engine, O. E. Perrlgo 499.939 

Lathe grinding attachment, W. B. Cannon 499,906 

Level, Wlder^aW. Nisbett £00.031 

Lock. See Bicycle lock. Coin .controlled lock. 
Trunk lock. Whip lock. 

Lock, J. Witt 199,771 

Looomotlveash pan, J. Williams 499.806 

Locomotive, electric. J. C. Henry ...600,006, 600,067 

Loom shuttle, A. H. 8 teel e 499.914 

Loom shuttle, self -threading. J. A. Gendron 499.784 

Looms, reed supporting device for, J. W. Cheney. 499,870 

Match making machine, C. M Bowman 499.777 

Matches, making. C M. Bowman 499.776 

Measuring instrument, distance. J. L. Balllle 499,950 

Meatchopper. C. G Sdlmldt 499 755 

Meat holder. F. C. Schleichert iKJlOt 

Metal bending and twisting machine, J. C. HeiF- 

man (St,7a3 

Metal heating apparatus and process, electric 

bath. Burton 4, Angeli 499,961 

Metal, machine for foming and cutting sheets of, 

T. L. Thomas 199,807 

Metals, testing rolled or forged, A. E. Hunt 199.739 

Milk cooler, cTL.Kneahuid.. 199,810 

Mill. See Fanning mill. Wire rolling mill. 
Micering and joining: mouldings, etc., table for, 

C.Thuener SOOiOlS 

Moulding compound, J, Rowbotbam 499,7£3 

Money drawer, electric alarm. Walker 4 Bedford 499,864 
Mosquitecap,pockstoitdoor, E F. A . Bush nell . 199,905 
Mowing or reaping machine cutting apparatus, X. 

f^^gg 499.9S7 

Musical instrument. C. Warren 49ti,767 

Mustard pot, C. A. Pfenning 600.085 

Nutlock.J. W. B.Cook im)m 

Nut lock for vehicle axles. N. E Bradford 500,096 

Oar lock forself-featberlng oars, W.J. Gessart.. 499,737 
Organ bellows, means for operating, Kk>ck 4 

Stevens 600,009 

Organs or pianos, pedal action for. Klock 4 Stev- 
ens 600.010 

Organs, swell pedal action for pipe, B. M. Skin- 
ner £00.040 

Pad. See Stair pad. Truss pad. 

Padlock, H. Home 199,832 

Pall, milk, C. Bannett 500,0!'4 

Palnts.agitator for mixed. C. J. McLennan 600,073 

Pan. See L*comotlveasb pan. Vacuum pan. 

Paperclip, J. M. Keep 499,924 

Paper, drawing. C. Scbaeulfelen 500.081 

PaperfcedlngtnaohluB. T. A. Briggs 499,818 

Papermaking macbiues, press roll stand for, A. 

Aldrlch 499,696 

Pencil, lead. B. B. Goldsmith 600.061 

Phonograph, T. A.Edison 499.879 

Photograph holder. D. T. Elmer 4U9,n& 

Photographic camera. B. G.P. Moller 600.023 

Photographic plate holder. R, B, Taller 499,763 

Pillow sham holder. N. W. Steams 499.868 

Pipa. 8 ee Hot air pipe. 

Pipe wrench. A. E. Upton 199.765 

Planter and distributer, comblQCd. J. A. Sim- 
mons 499.856 

Planter, check row. A, G. Anderson 49^.697 

Planter, com. R. Boyd 499,958 

Planter, com. Upp 4 Young 499,863 

Plants, receptacle for growing, C. HoUinan 499.996 

Plastering finish. E. A. Bronson 499,710 

Pliers. A.L. Schollhom £00.105 

Plow, reversible. A. Plrch 499.868 

Pk>w subsoil attachment, G. Moore 499,883 

Plow, sulky, C.Anderson..., 499,868 

Plow, sulky, J. Willmann 600,090 

Portfolio.C. M. Camahan 499,906 

Post bole digger, R. Budd 199.963 

Pouncing roll, B. O. Berrien. Jr 199,703 

Power transmitting mechanism, J. C. Henry £00,069 

Preserving can. G. P. Hemdon 199,731 

Press. See Printing press. 

Pressure devices, apparatus for operating flaid. 

T.J. Hogan 499.735 

Pilntar's ganey, D. B. Bnrlght 41I9,9]2 

Printing press, J. R. McDonald 1!«,749 

Propeller or blower, C. E. A. Rateau £00,080 

Pruning Implement I. L. Beekly 199,701 

Pulley covering. Seiti feMcNulty 199,758 

Radc. Bee Display rack. Stock rack. 

Railway construction, R. W.King 199,925 

Railway gate, R. C. Douglass 199,878 

Railway grade crossing deyice. electric, J. B, 

Stewart «9,806 

Railway system, electric, J. C. Henry 500,068 

Railway system, electrlc.C. J. Reed 500,101 

Railway trolley, electric, J.C. Henry 500,070 

Railways, closed conduit for electric, J. C. Henry 100,065 
Recorder. See Time recorder 

RafrlRaratlng apparatus, M. Wanner ..600,088. 500,107 

Refrigerator attachment, beer barrel, A. B. 

Kokeraot £00,012 

Refrigerator, beer barrel, A. B. Eokemot 6«0,0U 

Refrigerator ice supporting rack, G.L. Lobslts. .. 499.811 
Register. See Fare register. 
Regulator. See Electric motor regulator. Wind- 
mill regulator. 
Ring. See Finger ring. Grindtngrlog. 

Rocket stand. W. H. Meadoworoft 499.790 

Rod. See Fishing rod. 

Rooflng compound. A. Monroe 500.024 

Rope socket. D. W. Black 199.964, 499.916 

Ronndabont. L. P.Perew 499,800 

Ruler, slate. B. W. Ahne 600,048 

Sash fastener, R. Baker 499,817 

Sash fastener, J, N. Enwer 499.913 

Saw set, O.W. Eddy 199,825 

Saw setting device. CM. Kardell 199,789 

Saw tooth, curvei^'eendall 4 Cassady 499,886 

Bcair old, porta bieil). Bamea 186,690 

Scale, aufoma tic electric weighing, C. F. Wood... HOOffi 
Bcaie, welgbiog, J. J. HIckey 4ee,99S 
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Bohool seat and desk. Q. W. Peek *99,8B1 

Soonrer. See Knife or fork scourer. 

Screw cutting machlDe, J. A. Field iW,9T9 

Screw cuttin8moclilne,W.W.Tncker 600JM3 

Beat. See Schoo 1 seat. 

Secondary tiattery. F. O. Norton ^.SiS 

Seed, machine for dullntlng cotton, F. W. Cross.. 499,873 
Seeds, macblne for rezDOrlng Unt from cotton* 

M. Moran (00,102 

Separator. See Grain separator. 

Separator, J. M. Finch 499,316 

Sewer pipe Tentllatlng cap, Bradley, Jr., & 

Adams :. 499,904 

Sewing machine, A. Morler 499,845 

Sewin? machine shuttle, o. W. Baker (00,093 

Sewing machine thread cutting attachment, O. 

W. Baker I .... 600.0811 

f^bears. Bee Animal shears. _ 

Shears, L. A. Blake 439,106 

Shlnele machtne.haDd saw, D. H. Ball 499,698 

Shingle marker, J.T.Rush 499,889 

Shirt, C. A.Haacall 499,788 

Shoe fastener, I. Bcetlson. MO,048 

Shoe fastening, L.Gay 499,963 

Signal. Bee CofHn signal. BlectrlclslgnaL 

Snap hook safety, A.J. Bloan.-. 499,942 

Bosp, metDOd of and apparatus for producing 

naphtha, E. W. Stanton... 499,182 

Bole and heel plates, machine for making, F. 

Davison 4991.872 

Spectacle or eyeglass frame, N. LAxams S00,014 

BpinnlDg flier, J. Good ^2£* 

Spring colling machine. J. Monzel 499,794 

Staging or acaffoidlng, adlnstablc, A. Farlond.. ... 499.836 

Stair pad, mitered. E. Goldman. 499,728 

Stalk or trash cotter, M.W. Lane 499,744 

Stamp, corner duat shield, G. F, Skinner 499,857 

Stand. 8eel>amp stand. 

Stand, Kadleti & Blocker 600,01)6 

Station Indicator, BkeUT & Neilson 500.082 

Station Indicator, Stewart & Johnson 499,895 

Stare sawing machine, Hawkes & Hertfey 499,829 

Steam boiler, J. J. Hahn M9,838 

Steam boiler, R. B. Vanuhn 499,948 

Steam engine,dlreci;^»cting, J.A.Groshon 499,730 

Steam genefator, H. L. Wilson 499.816 

Stock rack, A. Beeberger 499,7Sr 

Stonesawlngmacfai ne,J. Peckorer. 600,034 

Stool, cane, O. P. Dabte; 499,719 

Stopper. See Bottle stopper. 

StOTC, portable, A. G. Schmidt 499, 

Bulky, 8. Toomey " 

(9nrgloaU Apparatus for tieatiut; diseases, E. 

jrGodman.Vr 499,786,499.1(86 

Switch. See' Desk switch. 
Tank. See Flush tank. 

Teiegrapby.P. J. Wloks 49a8U 

Telemeter, leTeUug and measuring, J. F. Ban ti> 

lan», 469,939 

Telepheheexobange, A. E. HcClaren 499,748 

Tbennometer, A. D. Nordstrom 499,760 

Thill coupling, A. P. Dodge 499.973 

Thill coupling, B. F. Lewis fiOO.lOl 

Thill support, W.H.Mnsham (99,846 

Tie. See Bale tie. 

Tlle.C. R. Lamb 499,743 

Time recorder, workman's, G. F. Sage 5C0,037 

Tlree, cover for pneumatic, O. Toomay 499,859 

Tongs. P. T. Berg 499,708 

Trace hOM er, C. H. Oarrtgus 499,982 

Tracks, crossin device for street oar. Shay & 

Keating 499,7W 

Transom pivot, H. Howartb 4S9,9S2, 499,923 

Tnip. Bee Ply trap. 

Trolley wire banger. L. Splllmau 499,943 

Truck, ear.D. King 600,008 

Trunk, r. B. Jerome 499,835 

Trunk and o^uch, combined, M. F. W. Blalsdell. . 499,704 

Trunk look, W. J. Davis 499,»rl 

Tmas pad. O. B. OanMin 499,823 



'^tbvertiiiemvnt». 



ORI>INAl{.Y RATES. 

Inalde l*ace, encli Insertion — 9,1 cents a line 

lincU I'nue. ench ln«ei'rioti — - - SI. 00 n line 

IdV For finnie classes of Adiifrtis€7nent»^ Special anA 
Bigher rates are retfuireii. 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set In agate type. B^ravlngs may head adver- 
tisements at the same rate per agate line, by measure* 
ment, as the letter press. Advertisements must be 
received at Publication Office ^ earlv as Thursday 
morning to appear In the following week's Issue. 



Patent Foot Power Machinejy, 

Complete Outfits. 

Wood or Metal worker* without staam 
power can Bucoeflsfolly compete with 
the large shops, hr using our New 
liABOIt. 8XV1IVG Machinery, 
atest and most Improved for praotlou 
Shop Use, a so for Industrial Schools, 
Home Training, etc. Catalogue free. 

Serieca Talis M^. Co. 

696 Water Btreet, Beneca Falls N. Y. 




STANDA-n 

'^° SIZES 
'^^PT IN STOCft . i 



W.A.WILSON 

3" ROCHESTER. M,Y 



IMPEOVED 
ENGINE 

AJ0O Foot Lathes, Tools and Supplies. GataJofrne Free 

Sebastian Lathe Co. '^'I'-N'AU-^irolUfr 



I ATUrO HODEBN 
LA I IlkW DESIGNS 



' VEIL Bsmjiia H&CmilERY, 

WILLIAMS BROTHERS, 

ITHACA, N. v., 

Honnted and on Sills, fbr 

deep or shallow wellB, 

with steam or horse 

power. 

Send for 
FCatalosue> 

APlASaS 

|W31kns Brothen 

ITHACA, N. Y. 




I0E-HOU8R AND COLD ROOM.— BY 

H. G. Hatfield. With directions for construction. Four 
engravings. Contained IuBcientificAuerican Bctp- 
PLBUENT, No, SVl. Price 10 cents. To he had at this 
office and from all newsdealers. 




Tnb. BeeWashtub. 

Tubing, flexible, G. Gommlchau 

Turning Irregular shapes, api>aratns for, E, R. 

Fellows.. 

Type wheel, BckertA Scott 

Typewriting machine, F. L. Grass 

Typewriting machine, Rrwlu & Winkler. 

^pewTltlng machine eraser guax^. A. F. Stevens 

UmbreUaa. canes, etc., holder for, H. Egberts 

Vacuum pan, J. H. Duncan 

Valve, air, D. B. B«ny 

Valv» device, J. T. Stewart 

Valve mechanism for gas engines, H. Warden 

Valve, safety, A. O. Heady 

Vapor burner, I. Culver 

Ventcle, el ectnc roail, J. YT. Moakler 

Vebtale reach coupling, c. C. Bradley 

Vehicle nmnlng geaTjfl. B. St. Jobn 

Vehicle wheeLG.L. Wledrlcb 

Vehicle wreueD, Walker* Bedford 

Velocipede, T. B. Kstep 

Velocipede luggage carrier, S. H. Bates 

Velocipede saddle, H. Cutler. 

Velocipede wheels, rim spreader for, J, A. l>a 

Bofs 

velveteens or other pile fabrics, transit frame 

for, A. Bancroft 

Vesael'a spar, L. N. Tonns 

Tlse, J. K. Sherman 

Wagon, M. W. Montgomery 

Wagon, dumping, Helges & Coover. 

Waist garment, c^Uebel 

Wuptaig mlUs, lease-forming mechanism for, H. 

Davenport 

Washing machine, J. Renson 

Washing macblne, F. Sweet 

Waahtub, J. De OroS 

Watchease, G. Schleslcky 

Watch stem-windlng and setting mechanism, J. 

W. Rusbton 

Water heating apparatus, A. Bchler 

Watering stock, device for, W. A. Mnndy 

Wheel. See C5ar wheel. Fifth wheel. Type 

wheel. Vehicle wheel. 

Whip, W. O. Daniels 

Whip look, 8. P. PbillliiB 

Whiting, apparatus lor manufacturlog, H. C. 

Hlgginsoo 

Whiting, manufacturing, H. C. Hi^inson 

Wincllng drum rope leaderjN. H, Pine 

Windmill regulator, H. J. Banff 

Wire netting macblne, J. G. Bower, Jr 

Wire rings, machine for making, F. F. JSUls 

Wire rolling mill, H, A. Williams 

Wire Btretcner.O. B. Bteen 

Wrench. Bee Adjustable wrench. Automatic 

wrencli. Flange wrench. Pipe wrench. 
Wrench, M. Williams 



499,713 

499.977 
499,911 
499.717 
499,723 
498,894 
499.974 
499.721 
499,966 



499,843 
499,989 

foms 

489.968 
499,806 
•~,S18 



4S9,m 
499,903 
499,718 



499.77* 
499,808 



499,861 

Hn,GS7 

499,897 
499,781 



499.764 
499,M0 

499,^7 



499,994 

m3» 

499,334 
499,999 
500.063 

amxB 

600,108 
499,»lfi 



499.814 



DESIGNS. 

Coffin handle ear plate, W, Bremer............. ..... 22^548 

Ijamp stand, T. W. BIckettfl iW50 

Spoon, H.E. Bneclmer 22,546 

Spoon, M.B. Frye 22,646 

Stool, foot, F. A. Slchards 22,649 

Stove, vapor, L. Stockatrom 22,6G1 

Thlmble.B. A. Welhman 22,647 



TRADE MARKS. 

Ammonia carbonate, Michigan Carbon Works 

Bearing spomfDutator brushes, and electrical con- 
ducto i;sHoIme8 Flber-Griiphlt« Alanufactnr. 



ing Company.. 
bies ~ 



Bllllanl tables, Bruoswlck.Balke-Gollender Com- 
pany 

Fly oaper, adhesive, Detro it FlJ"aper Company. 

Food for horaes, cattle, Bheep,Bw1ne, and fowl, 
W. D. Carpenter 28,28610 

Game, parlor. W. A. Walker 

Lamps and lanterns, tubular, Bteam Gauge and 
Lantern Company 

Perfumes, Wllltanis, Davis, Brooks &Co 

Remedies for cectatn named dlseasea, external 
' and Internal, C. I. Hood ■ 

Remedv for diseases of the tbroat and lungs, R. 
L. Hicks 

Remedy for eczema, tetter, sunburn, freckles and 
other blemishes of the oomplexion, 8. A. Rich- 
mond 

Remedy for headache, neuralgia, andrheu mattsm, 
J. C Vossler 

Salve, G. P. Benson 

Skins, calf, kid, and goat, Burk Brothers 

Buapensories of a) 1 kinds. Curtis & Sptndell 

Vinegar and pickles, Oakland Vinegar and Pickle 
Company .,.-,. ....„ . 



. 23,340 



28,234 



28,288 
23,20 
23,229 

23,230 

23.93S 
2a,233 
%236 



A printed copy of the gp«c9flcatlcin and drawlag of 
any patent In the Toregotng list, or any patent In print 
issued since 1868, will be Tarnished from this olBce for 
2&cents. In ordering please state tlie name and nmuber 
of the patent desired, and remit to Munn * Co., 361 
Broadway, New York. 

Cnnadinn pnt<^ntt< may now be obtained by the in- 
ventors for any of the Inventions named la the fore- 
going list, provided they areslmpla at a cost of t40 each. 
If complicated the coat will t>e a little more. For full 
InstracUons address Htum & Co., Kl Broadway, Naw 
Tork. OtbvftmteniwtaDtaDiiTalKtieQtaUlnaa. 



KING OF THEM ALL. 

24 PAgtCfttuloettAFi-w. AK«ntB Wanted . 

MONARCH CYCLE CO. 

lJ,k< ami HsbtMd Sti., ClUClUO, L. S. A. 



Oil Well Supply Co. 

92 'WATER STREET, 

PITTSBllRR, PA. 

Manufacturers of everything needed for 

ARTESIAN WELLS 

for eltber Oas, Oil, Water. orMlneral Teats 
Boilers, Jiiiglnes, Pipe, Ccrd age, 
DrlUlDg Tools, etc. illtistrated 
cattitoyut, w^t luts, and dis- 
count sMftd on TeQueit. 





Rubber Rolls and Wheels. 

Power Wringing Machines, Drying and Ventilating 
Fans, All styles of Trucks made to order. Catalogues 
free. GEUItGE J>. UJ.AKK, 

Box 1.. Wlitdsor Ijocka. Coun. 




POI^B 2IJICTBIC. 



The McDonnell 

Gerio Proof Filters 

REMOVE MICROBES 

— AND— 

All KiDds of Dlaease Germs. 

Is a MUer aftd Cooler Combimd. 
The Lee as tt melt« Ib Altered, 

No otber grarlty filX«r doee this. 

TIE Mcconiell Filter Co. 

BUFFAIiO, M. T. 




SMOKELESS POWDER AND MAGA- 

ilne Rifles.— By L. G. Duff Grant. An interesting paper 
on the varluns smokeless powders for military purposes 
nuw in ezistaiice, and the weapons mastly used there- 
with. Contained In SCIKNTIFTC AMEHICAN SUPPLE- 

HENT, I«o«. S9'.t and 893. Price 10 cents each. To be 
had at this office and from all newsdealers. 



New Full Mounted Lightning Screw Plate. 

Bend for Catalogue. 




WileTAcRnaseimrg. Co., Oreenfleld,Maas.,U.S.A. 



I'hc ToTaiun Braidrd 

Wire Snrlnc I'llloW 

*SC90laadclfluily. l.coD- 

dociv. to r.ftMb' 

tugaleep. Hwlth 

*«R44}rlng to tbe 

•Ick. Fiactieally 

ladHtluHbl.. 

FrlGO, upboWw*! 

. in fiuehalr: 

(Pillow iritk one .nd op«ii to ihow eoDetraetlos .) sa,gu. *' ohlldV 
l4xS8,V3.ftO. Simt, axvnMpT«I)ftid,ou racipt of pHoa. Addroo 
WeatanA WellsMrc.Oo., lIll-llltNoblii^t., Fklla., Pa. 




m 



After being on the Market Seven Years 
THE ACHE AUTOMATIC ENGINE AND BOILER 



^■■iliilpillH 



■.IT.'* 



_oa 
iHk. 



Hal to Foar Horae Power. Marine and Stationary. 

For either Natural Gaa or Petroleum as Fuel. 

ROCHESTER MACHINE TOOL WORKS, BroWD'S Race, ROCHESTER, N. Y. 



DRILL CHUCKS. 



Write "THB PRATT CHOCK CO.." ClBTTUle, K. T., U. S, A., f or 
treeUlustrated oatal(«iie of l>«».i«iriVIS l»RIV]N(i »HILI. 
CHUCKS, showing the only perfect system ever derised for 
holding and driving drills. 
Foreign Agenclea I Ph. Bonx et Cie., M Bonleyard dn Temple, Paris, France. B. Sonnenthal, Jr., Nneo Prom 



•made No. 6. Berlin. Oemiany. SSlg, 8 nnenthal St Co., 86 Queen Victoria Street. London, H, C„ Kogland. 




HARRISON CONVEYOR! 

Eb^Suos Grain, Goal, Sand, Glayjac Bark, Cinders, Or^Seeds,&c. 

^^^.\ BOROEN, SELLECK & CO.,JH.»St«,^|Chicago, IlL 



THE COPYING PAD.-HOW TO MAKE 

tmd bow to use ; with aa engraving. Practical directions 
bow to prepare the gelatine pad, and also the aniline Ink 
ti7 which tfie cxjplea are mada bow to apply the written 
letter to the P4d« how to take off copies of the letter. 
Contained tnBCiBNxmc Ajukzucan wpplsmsnt.No. 
438> Price lOoeats. For sale at this office and t^ all 
newsdealers In all parts of the country. 



BARNES' WATER EMERY 
TOOL ORINDER 

Has BO pumpe, 
no valves. No. 
plpln? required 
to supply It %vlth 
water. Always 
ready for use. 
Simplest In oon- 
etrucHon, znost 
efficient In oper- 
latloo. Send for 
Cataloirue and 
Prices. 

W. F. & JOHN BARNES CO. 

1999 Ruby Street. Rockfoird, III. 

] MASON & HAMLIN 

SCREW STRINGER 

Qneof the fn«at«stlmproTemen tain the 

lii stor7 o f tie Piano Fate . 
ILeepa Cbe Piano In Tune, 
jniicii More Diirabie. 

((UBiity ofTone I'arer. 

IT" jmitv JUiMtratMl CaMnfm unt on 
applicatUm. 

Haass &, Hamllii Oigaa &, Flano Oo, 
ua Trbxomt St., Boston. lLa£& 





TOLNET W. MASON & CO. 

FRICTION PDLLEYS, CLDTCHES, aoH ELEVATORS 

PROVIDENCE, a. I. 




IMVEIITIIQA ^"^ HxperlmentoTB can ohtain Tal- 
lin Kn I UnQ nahle asBlstmee from na in perfect- 
log their ideaa. Models and nattems a Hpedalty. Write 
M. WM. QABDAM & SOlTSB John St., Now York. 



per, etc 



PRESS, $3 

Larger Blze, for drcalara, fS. 
Bmall newspaper preaa. $U. 
Money asver or money mak- 
ing buBlnegg, Fnli printed in- 

_ . Btructlona. Send atamp for 

„ I ' * '" ** catalogue of presses, type, pa- 
KEI.MEY & CO., Mfrs., Meriden, Coud. 




OWN 
CARDS 




PHONOBRAPHS 

FOR SALE. 

.ADDSKSS, 

Sixth Annrieai fkoiiognpli Co. 

EDISON BmLDINO 

New York. 

Maaontc Temple Bldg.. 

CiliCBgO. 



WM. 8RAVER 




TANK WORKS, 

(DIOOBFORAIZD.) 

■uobrtann of Iroi >iJ M 

STORAGE TANKS. 

OFFICE, 

3(1 Floor, Rookery Bldg. 

CHICAGO, IM.. 



MECHilCAL 



DRAWINO TAUOHT BY iAIL 

Also, MxcHANIW, Mining, Profpeding, Armvietic, etc. 
To b^u, students only need know how to read and write. 
I>IP£OHA8 Awarded. Ikiw Pricea. Band for FREE 
droulur to TNECOIUESPaNOENCESCNaOL OF MECHMICS. SctUNTON, Pa. 



/ELLULOm 7AP0N r? CELturoiDtACQUERs 

I 4.1 BAFICL. AY 3T. ^— ~ MlW ■- ih'\.^- ■■'■■ v-'-; ■■■■■■-',.: ■■.■■%:*.. 




STEVENS PATENT 

WmC FIRM JOINT CALIPERS 

with Wlnff and Het Screw. 

OuTBi>x. No. &6 B. 
Price List, by mall, postpaid, 
8 iDcb, 11.001 U iDcb, $1^ [18 iDCh, $3.Vi 
10 *' 1.10 16 " 1.75130 " 2.60 
U *' lSt5 1 All bUbly pollBbed. 

Ideal and Leader Sprlnn DiTidere aod 
Gall pen. Surface Oa pgea. and Floe Ha- 
cblDlsU' Tools. ^^ lUvetrated caUioi/u^ 
free to oO. J. Stevena Anoa dc Tool 
Co.. P.O. Box 2SQ, ' Gblcopee Kall». Mass 
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tW E$TARlaIHHEI> 1843. 

The Most Popular Scientific Paper In theWorld 

Only 93.00 a Year, IncluilInK Vomtatce. 
Weekly— 32 Niiinbera a Year. 

This widely elrentaled and splendidly lUuetrated 
paper Is pubUsbed weekly. Srery number contAlDs alx- 
beoD pafrea of osef nl Information and a large number of 
orUlnal en^avlnss of new InTentlone and dlscoyerles* 
representln ElQjtlzi eerlnji Wqrks, Steam Maeblnery* 
New Inyentlons, NoyeltlOBln Mecbanlca, Manufactoresi, 
Chemistry, Bleotrlclty Telefirapby, Pbotograpby, Arcbl- 
teoture, Agrlcaltoire, Hortlcnltnre, Natural Hlatory, 
etc. Complete list of patents eacb week. 

Terms of Siibaci*lptloii.— One copy of tbe SciKir- 
Turu! AUKBJCAK will be vaxt for mte vtai'-^ numbem— 
postage prepaid, to any subsCTlber In tbe United States. 
Cans^^ orMexloo. on rpcelptof tlirce ilnllnra by tbe 
publlsbers; six months, fl.SO; tbreemoDtbs. tl.O0L 

Clii bs." Special rates for several cam es, and to Post 
alastera. Write for partlcalars. 

The safest way to remit Is by Postal Order, Draft* or 
EzpresB Money Order. Money carefully placed Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, bnt Is at tbe sender's risk. Addresa 
all letters and make all orders, drafts, eto.. payable to 
MIJNN dc CO., 3tfl »ioa<1vrny, Ne^r York. 



S^titntifit ^mtticm S^nwUmtnt 

This Is a separat'C and distinct publication from TBV 
Scientific Ahxrican, but Is uniform therewith In stse, 
every number containing sixteen large pages full of en- 
ravlnga, many of whleb are taken from foreign papers 
and accompanied wltb translated descriptions, T&B 
HCTKNTiFic AUEHTCAN SuPPLXUSNT Is published week- 
ly, and Includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers In all 
tbe principal departments of Science and tlie Useful 
Art«. embracing Blolo y. Geology. Mineralogy, Natural 
History, Geography, Arcbseology, Astronomy Cbemi«- 
try, Blectrldty, Light, Heat, Mechanical Rnglneeilnjr, 
Bteam and Railway Roglneerlng, Mining, Ship Building, 
Marine Bnglneerlng, Photography, Technology, Mann- 
f actorlng Industries, Sanitary Engineering, A rlcnltnre. 
Horticulture, Domestic Economy, Biography, Medlctiie. 
etc. A vast amount of fresh and valnable Information 
obtainable In no other publication. 

'Die moat important JSnoineej-inif Worla, Meobanlsns, 
and Mancfaotures at home and abroad are Illustrated 
and desortbedln theBuPPLEHENT. 

Price for tbe Supplement for tbe United States, 
C&nad& and Mexico, $5.00 a year; or one copyof tbe 
Scientific Ambujcan and one copy of the Supple- 
ment, both mailed for oneyear to one address for $7.00. 
Single copies, lOcents. Address and rami tby postal order, 
express money order, or check, 

jniJNN JL: CO., 3«1 Kroadway, New York. 
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§uHdmg (BAWm, 

Thk ScisNTiiric AidEBicAN Architects' and 
BuiLDSBS* Kdition Is Issued monthly. $2.60 a year. 
Stogie copies 26 c«iite. T'blrty-two large quarto pages, 
forming a laiKe and splendid Maieaslne of Architecture, 
richly adorned with ei^onnt vlates in coloi-a, and with 
otber fine eiigrftTlngs: illDstratlng tbe most Interesting 
examples of modem architectural construetlon and 
allied subjects. 

A special feature is tbe presentation In each number 
of a variety of tbe latest and best plana for prlvatei'esi- 
denoes, city and country. Including those of very mod- 
erate cost OS well aa t^e more expensive. Drairlngsln 
perspective and In color are given, together wltli Plans, 
Descriptions, Locations, Bstlmated Cost. etc. 

Tbe elegance and obeapness of this magnificent work 
have won for it the liargrest Circulation of any 
Arc Iteotural publication In the world. Soldbyallnews- 
deaJen. fUM a year. Remit to 

nUNN Oc CO., Publlshera, 

361 Br«Mlwar> New T«vk* 
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Founded ^ MaVww Carey, 1785. 

HENRY CAREY^AIRD A. CO. 

In^asTrlal PahlidherB. Booknellera, and Importer*!, 
K10 Walnut ^t.. rbtlndelphla. I*a.. U. S. A. 

^^Our new and ReTised CatalOKU^ of Practical and 
Scientific Rook?, 88 paties. Sto, and our other Catalog ueB 
and CiTcutsrs. the whole coverinc every branch of Sci- 
ence applied M) the Arts, sent freeand Iree of postaffe 
to any one in any pare of the world who will furnish his 
address. 




isitors to the 
WORLD'S FAIR 

should inspect the bandsome 
Registers. SunslilDe Recorders, 
Anemi^meteTB, and other Mete- 
orological apparatus on exhibit 
in Weather Bureau Building, 
from Julleti P. Friez, 107 B. Ger. 
St., Baltimore, Md., U. S- A„ who 
also Tnanufacturea Heliograpbs 
for U. 8. Army and State Militias. 




HOW TO KNOW THE WILD FLOWERS 

A Guide tothe names, haunteijwid habits of otir com- 
mon Wild Rowers By Mra. wm. Starr Dana. Illus- 
trated by Marion satterfee. Contafaiuf descriptions of 
more than MO Rowers, with 100 illnatrl^lons, 396 pages, 
square 12mo, cloth. |1^ by mall, postpaid. 
BoraalebvJIIDNN & CO., 
ublishersof Sci&NTiFic American, 

361 Broadwuy, New York. 

GATES _ROCK & ORE BREAKER 

Capi«it; up to 200 tom per hour. 

Has produced more ballsst, rond 
metaJ, and broken more ore tban 
all other Breaice s combined. 

BTiildera of High Grade Mining 

Machinery, beud for Catatojfues. 

GATES IRON WORKS, 

!iOC!!>o.Cltntaii St., Chlciico 

ISG C Liberty Street, New York, 

337 C. trsnklfn St,, Boston, Mass 

SCIENTIFIC EXPERIMENTiS. — DE- 

scriptlon of eome simple and easily performed scieotiflc 
experiments. Foucau t's pendulum, ezcbauKe of water 
and wine, the bird in the case, the five-pointed star, the 
sum of the an^rlesof a tri ancle, surface of the sphere, 
with 6 llluatrationB. CoQtwnedln SciENTiric Ameri- 
can SUFPLKMEST, No. fH75. Pricc 10 cents. To be 
hadatthlsofflceand from all newsdealers. 




)K THE " MUNSON " TYPEWRITER. )K 

This macbioe is an **eTolutIon,'' the outgrowth of years of ezperleooe and the 
best renilts of sdeptffic wotJe. _ Its principles anneal at once to the 



educated 



Cftuii>act> 



at«d mechanio. It la Llshi, Smallt Cftuiuj 
Eitally operatedtwlth UnrverBnl Key Board. 

INTERCHANGEABLE STEEL TYPE WHEEL, 

darO-ble and easllylcept Isorder. 30keyB,90ohaT«dt«Tai Welsbt. with oairr- 

iuK caa^ IB pounds. Special wheels for different languages, send for circular to 

« « THE MUNSON TTPEWRlTER CO., « « 

16*^ 8. I'a !4alle 8tTeelt Chicago, UK. U. S. A. 



ROSE POLYTECHNIC INSTITUTE 

TcTTe Hnutc. Ind. A College of EnKlneerlng, 



"WeUendowetj^well equipped^ Coiirses In MechaJoTcal, 
Ele tricaL Civil E^ineerTng and Chemistry. Extensive 
Mfichine Shops, Laboratories, Drawings Rooms, LibrATy. 
Expenses low. Addreaa H.T. EIDDY, P«at. 




The New Palmer Fan 

MOTOR, Price $5.00. 

CaBtlnf^a and Parts of all Motors 
and Dynamop described tn Sci, 
Am. SDPPtBWBMT.Sos, ia,«0O, 
611, 769, 76?, 865: and the New 
Watson 1 h. p. Motor. TetepJum* 
Mutertiiis, Blectrical Supplies. 
Send stamp for catalogue, 
PALiMEIC ll|{<»S., 




CARByTT'SI?DRy PLATES 
/ "CELLOLOID" FILMS, 



JB^BpociftUy adimted for Fboto^rspbing Maciuneo and 

otoer Works of ooDStrnction in 

THE MECHANICAL TftAOES. 

]>ascriptive Pri ce List msUed Iwe. For Bale by all Dealora. 

Manufactured by JOHN CARBUTT* 
KejstMiQ Dry riaUsnd Film Works. Wajne Jonc. rbiliulelpbU. 



ShJngle, Heading and Stave Mill Machinery 

and Veneer Catting. 
Send /or cat. A. 

Handle Machinery 
for Turning Handles 
for Brooms, Axea, 
etc. Send for cat. B. 

: TVood Pnlp Ma- 
chinery, Send for 
CaU 0* 
Trevor mfff- Co. 



ELECTRO MOTOR. SIMPLE, HOW TO 
n^ke. ByG-M.Hopklns.— Descrlptfon of aaoudl electro 
motor devlped and constructed witb a vlewto asBlstlDg 
amateurs to make a motor wnteh mlfzhthe driven with 
advantage by a cunvnt derived from a t>attery, and 
which would biive sutllclen:^ power to operate a foot 
lathe or any machinR requiring not over one man power, 
with 11 figures Contained in scikntipjC Amehicak 
BcjppJjkmknt. No, 04I. I'rice 10 cents. To be bad at 
tlilaoQlceaiid from aU newsdealers. 




ImDroTed Gauge Ijathe. 



liOCkport, K. r. 



K. K^inlgslow, manufacturer of Fine machinery 
and ModelSf oKTers Special Facilities to Invent- 

ora. Guarantees to work ont ideas In gtrlcte^t secrecy, 
and anv imprtyi^ement that ht can siwwest opts with tM 
work. ThouaandB of men have cmde tbougti really Trai- 
nable Ideas, which they lacfc mecbanlcal tninlng to de- 
velop. Novelties and patented articlea manufactured 
by contract. 1^1 Seneca St., Cleveland. Ohio« 




ELECTRIC SUPPLIES 

UOTOBS, and 

DYNAMOS, 

from I-£ b. p. to Ifi h. p. 
BeUs, AummolatoTE, Batteriea. 
etc No Toys, but t^taadard 
Gooda. C<fmpletf, iUustratett 

cataloffue sent on re<retpt of 

3Xk~vostaye. 

Th« Holtzer-Cabot Electric Co 
Franblln St., Boston, Mass. 



LIFE SAVING DEVICES.— A COL- 

lection of Qug(;eatloriB of devtoea for comm unic ating be 
tween tbe snore and stranded veasela, otfered to the 
London Daily Graphic by various correspondentfl. With 
lOOillustrHtiona. Contained in Scibntific American 
yuppi.BMKST, Nos. 84«, 849, 830, 851, 852, 
834.861, ^H3, 864, 869, 871* 874 and 884, 
Price 10 cents each, or $1.30 for the series. To be had 
at this office and from all newadealera. 




VANDUZEN^II^"PUMP 

THE BEST IN THE WOUIB. 
Pumps Any Kind of Liquid. 

Alwayf in Ora«T, HATH Ologl HOT 
tretEei. E.ery Pump Clttlkf Ultet4. 

lO BIZEB.^— 

.200to 12000 Gillon, por Haur. 
Co*tt7ti><76e»h. AddnH 

THEVANDUZEN&TIFTGO., 

103 t» lOS E. «MOBd St.. Clncinut!, 0. 



Tbe Best Mecbanlcal Help 

An inventor, investigator or experinientei 
can have is a great achine shop, whose 
business is (first) to do regular work, and 
(second) to help develop ideas. We nave 
that shop, and have put what we have to 
say in a primer — will send it. 
The JoHEfi Bboiubbs Electbic Co. CinTi, O, 




c^FREE. 

upji*^ AfineUt gold plated watch 

&V^,t< t0eTeTyrea4erof thUpaper, 

■aQI^ CntthiBoutandsendU tous 

^rtpWlth yonrfull name and «4- 

^IbbdresB^ ajid we will «end you 

one of these elegant Hcbly 

Jeweled goldfluiahedwatctaefl 

by express for examination, 

and ir you thlnkit 1b equal In 

appeoiance to any •25.00 gold 

^atch, pay our sample price, 

•3.&Q,andltl8 yonrs. We send 

witli the watch our^arajit«e 

that you can return it at any 

time Within one year If not 

BatiBf&ctoiy^ and If yon sell 

or CEiTi^ the eala of six we 

'Will giveyou Ob« Fn*. Writo 

at once aei we shoil send OQt 

B&mples for sixty days only. 

THE NATIONAL M'PB 

a IMPORTINB CO., 

334 Daarborn Street. 

CHICAGO, IkU 




SINTZ GAS ENGINE GO. 

a&AKB BAFID8, MIOH., 
U. S. A. 
MannfacttiretB of the SI ntx Stn- 
tiouai-y auil Mulrlne Gas and 
(itasoline l^nffini.H. Eapectally 
adapted for Boats and Electric 
Ltgntln^. Rune witb manufao- 
tnred or natural Kaa— Boata and 
laxmcb es. P rices within tbe reach 
of all. pw Heud idfr Cataio^u^, 
Kentlon thtg tkaper. 




WE SEND FREE 

with this beoutlfnl Or%vn an InBtrnctloB 

Book and a handsome, upholstered Stool t 
The ormn has It stopfl^ * octaves, and Is 
made or Solid Walnut, warranted by oa for 
15 yeara» We only cbarge 445 forthii beau- 
tlfuHnEtrument, Send to-day for yRSMillna- 
tiuted catalogue. OXFORD HFCI. CO Chlvaca. 



Model & Experimental Work 

Small Articles lUandfactured In Qnantitiea. 

Inventions perfected and developed. Worlrins in A I u- 
minuiii a Bpedalty. H. P. I^eniaon* Besigner and 
Builder of Fine Machinery, 143 Centre St., New York. 



THOMPSON IMPROVED INDICATOR 

Msnof acturod solely by 

Amercan Steam Gauge Co. 

5,000 IN USE. 

Adopted hytheU.S. Navy 

on all the KOTemznent 

cruisers and gon- 

boata tobebu it. 

AiBO Manof aotnrQiB of 

POP SAFETY 
VALVES, 

STEAin PRESSURE GAUGES, ETC. 

34 Chardon Street, Boston, Mass. 




WATER MOTORS 



6A8 ENGINES & VENTILATING FANS 

The beet Motor In the world for driving all kinds of 
light machinery^ nolaelese, neat, compact: invaluable 
for blowing chnreh OTgans, running printing preages, 
coffee inillBj TentUatlnff fans, ice cream freezers, meat 
oboppers, etc In nse the world over, and recommended 
by water companies everywhere. Address for drcutar, 
Backns Water Motor Oo.t Newark, N. J,i U.8.A, 



PATTERN MAKER, 144Centre^t*, i^^'r. 




OVHH 

30*000 SOItD. 

OTTO aAa EKaiKE 



OTTO" 

GA» m ^mmi 

ENGINES. 

HtolOOh.p. Can 
be used Is dUes or 
In ooBntiy Indepen- 
dent of gras Works 
or gag msohlneB. 
No Boiler, 
No DanKer, 
No Bnsineer. 
'VOBSB, FHILAD£IiFHIA. 



RAILWAY 4 g TEAM f ITTERS S UPPLIES 



Rue's Little Giiint Injector. 

Sorew Jacks, Portable Forges A. Blowers. 
JOHH !^. UKQIJH ART. 4» VoTtlnndt St., ^. Y. 





BELTING of Various Styles, ELEVATORS, CONVEYORS, 

COAIi MINING and HANDLING 1UACHI^BBY. 

The JEFFREY MANUFACTURING CO., COLUMBUS, O. 

r Semi )0T "83" OataXojat "0." Brsnobes: Chicaqo— NIW Tobk. 



A 




THE PREMO 



A 

NEW 

CAMERA, 

Stttod wlUi aD ImproTemeots fo band or tripod work* ^ndtidteg 
fiwlng-back and adjusting front, yet wltbal 

EXCEEDINGLY COMPACT. 

It la tbe ideal Camera for Tourlots, BIcydistB, Canoeists, and all 

others to whom a savlDK In space is an impor t consideration. 

PuUparticiUars in our n#u» eatalngu,»~~mail€d free. 

ROCHESTER OPTICAI. CO. 

43 So. Water St., SOCHESTEB, N. T. 




If you are Interected In 

ELECTRICITY 

send for onr special Price Uat Z. 
BELIiS, BATTEKIE»«, PU8HE8, 
WIRE. IMOTOKg. 

And a full line of general 

ELECTRICAL SUPPLIES, 

STANLEY k PATTEE80N, 
Electrical House FurnUhlnKS, 

33 *84 Frankfort 8t„ N. Y. Oty. 



Inventions and Novelties Developed. 

Mannfacturers of Eleotrictil Goods. HxperlAentB) 
a nd Rep air Work. THE N. r. ELLiBCTHICAI, AND 
DHVHIJOPMKNT CO., SSI WlUlam Btreet, New York. 



SAVE MONEY 

«65 Ei^h Arm "£<^nwood" *a&.50 
$&S Hlgrh Arm **Keti.woQd" SftS.BO 
•fiO HlerhArm«Arj]ngton"«S0.50 
t45 HiKliArm"Artiaetou»«19.&0 
The "Kenwood" lathe lateBtmiprov- 
ed and BEST sewing machine made. 
Lig-htnumlnK, KolaelesB<Self-fletttiig 
needle. Self-ULreadlnffBhuttle, Auto- 

Imfttio bobbin winder, warranted ten 
years. Allattachmentfifreer Weahtp 
anywhere to anyone in any quantl^ 
I atwIiDlcaalc prieee and pay Crelehfi 
or gtve ten days* ft«e farfal in your own home, wo money 
required inad^ance. We also eell Standard Singret ma* 
<^)me8 at Aie.50, 914.00 and i9*60. Send at onoo 
for free catalofttteifc CASH BrTERS* rNIOUt^ 
1&8*160 W^TuiBiircn St^ B B&Q. CHlCAC10»l£lk 





Delaney's Metafile Caskets 

and FiahKes moke ererladting 
jolntis. Dnlaney's Ek- 
i»anf*iAn Pnckuiffs for 
steam, water and ammonia 
are best and cheapest. 
H. J, Delnney tk Co., 
TblrdJb Fowler >4ta. \ 
Milwaukee, Wi«. * 



^IMPLEX TYP EWRITER 

]ouarant£ed 

doasfiroodwork 

. any high priced 

achine. Special. 

adapted for use 

in private oorre- 

Bpondenoe. bent 

by mall oreipreus 

in^paid on receipt 

,af WTto. Sk Soi. 

[Am., 0«t. 1. p.m. 

\ddnH Slintplez TypMvriW Co.. 03 Qn.t Jnnf* BttMt, NtvTivb 




STEEL TYPE FOR TYPEWRinRS 

Stenolla, Steel Btampe, Rubber and 

Metal Type Wbeela, TMes, etc 

model and Kxperfiiienral Work. 

Small Maobtnery, NoveltleB, etc.» man- 

nf actnred by special contract. 
New York Stencil Wk&. IOC Nas$4u SU N. Y 





PROPO^AIi^. 



SEALED TENDERS WTLL BE RBCBIVBD BY 
tbeC^OTemmentof NewfoundlanL addressed to tbe 
Colonial Secretary, on or before the 15th day of Aufrust 
nezt, f ora lease of the St. John's First Class Simpson's 
Improved DryDocIt, and of the harbor wortcs in coooec- 
tlon therewitn, for a term of ten, flf teen ort wenty years. 
The Dry Dock Is 620 feet in extreme length, with a 
draft of 'J5fe«tof water on the sHl at high tide. Itls 
built of concrete, pitch pine and oak, and is in eood 
condition. The property ia equipped on one side oi the 
dock witb all necessary rep^iir, suop and ofilce accom- 
modation, In a brick bulldlne 400 feet long. 30 feet wide 
and IS feetheigbtof wall. Theshop Is provided with 
1 vertical drill, I punch and shears. 1 set plate rolls, 
electric light plant, and engine and boiler, with necessary 
sbaftlng. In separate brick building, on the same 
side of the dock la the pum ping Instal atlon, consisting 
of two W. H Allan's 3ft-in ch centrifugal numps (diroM 
acting horizontal enKlnes) and one IC-lncu centri- 
fugal (engine, compound, double, vertical), all supplied 
by a pair of marine boilers. The gate la a floatinglron 
caisson, provided with steam waririn^: capstan and steam 
ballast pum p. Tenders must state term^ of years pro- 
posed, rent and securities for performance of contract. 
Further particulars may he bad on application to me. 
B. BOND. Colonial Secretary, Bt. ' " * 

land.-25th May, 1893. 



Has no equal for all machinery bearlnsa. It U naed 
wbere no other known metal wUIstauL 

THBIO. HIKHTZ &, BON, Manufacturers Babbitt MeU 
ats. Solder, Stereotype and Slectrotype Metals, l4ad 
Car Seals, etc., 3886 W. Park Avenue, ST. JjOKHB, MO. 




OSBOOD't DEAF OROPiDNE. 

^n iustnime-nt that -wUl positively ass^ 

the deaf. Easily cairied Id pocket. Made 

of bell metal- WilMastfOTveara. fe-ooin 

stamps or P. O. Order. Refeience Union 

NatlDUsl Batik 

OSGOOD BROS,, Oakland, C«l. 




BIT 



Bores SIHOOTHt ROUND. OVAL, and 8QC7AKE HOKKS. IHortSfiinff Corp BoxeAi 
■etc« InTaluahle to Carpenters, Cabinet and Pattern Makers. Hteh- 
lest Award. 8end 98.00 for set (Mto ll-^)< ^^ n^at case, or 60c. for 
i«iim£dei_^^< majhed free with Illuatrated List. 

'"" .115 Hroadway. New^ York. 



■esmple Bit, ma led 
liRIi>GEl*ORT i^UN iMFI.&inENT CO 




CHAPMAN VALVE MANUFAGTURINB COMPANY, 

For STEAM, WATER, GAI«, AMinONrA.: 4>IL, ACID, Etc.t aln 

We make a Specialty of Votves for Superheated and Hlgb Freaanre Bteam, 100 Pounds 

Measure and Upwards. 

GrnernI »Hee and Wturka, INIklAN ORCBAKD, MA!*!*. 

Treamrer'Bif-t KILRV HTREEf. Cblcasol.. nriiiiini . aKir btvkvp 

OWce, } BOSTON. CMHoe. f** WEST LAKE STREET. 

Bf Atlmiit eaatmifiwt Bna for Oireaian ana Ptiea. jet 




ipji 
nn' 



Jonn'B, Newfound- 



oB^MAGK LANTERNS 

-With" Oil lamps havl no EquAL 

[Views "f'^^LSuBjEtTs 

IlOWEST prices C1JA(\AKTE[D 

L. MANASSE 

88 MADISON t CHICAGO ILL 



Models, Drawings, and Worktiw Plana for Labyrlntb, 
Kaleidoscope, Cupid Cabinet, Palm O-arden, Moorish 
Courtyard, and other new and suiTi^sine lUuslons for 
sale. Patents applied for on some of the muaionB. ^ 
Eeply to D* U* J.j care Sd. Ah., New York, 




Tbaname to remember when buylnff a 

.D£5iiuLC DAYTON, amo. 

S30toS50 eaved on m&oy 
ipev andBecond-hmnd Bicycles. 
ffjsts free. Over 2000 in stock. 
Caah or time. Acentii wutted. 
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X>'u.eitl X>-ust! 

Gibba' Patent Dnst Protector protecta 
the noBB and mouth from Inhallnj; poi- 
sonous dust. Invaluable In every 
Industry where dust le troublesome. 
Slokel plated protector 11.00 postpaid 
In 0. S. or Canada; fl.W to forelm 
Dointa. Circii}ars frer, 6IBB8 RESPI- 
RATOR CO., 31 La Salle St., Chioaeo. 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any dealred back number of the SciENTUnc 
AuERiCAN SUPPI.BHBNT Can be had at this office for 
ID cents. Also to be had of newsdealers in all parts of 
the country. 




Colnmbiao Desk Catalogue i6o> 
paees, postage 7c. Desks from 
$6.00 to $6oo.oo. ■.'.'.*.* 

American Desk & Seating Co. 

1270 272 Wabash Av., CHICAGO, U.S.A. 




Fourteenth Edition of 

Experimental Science 




BBVISIID AND ENLAB6M)* 
130 Pavee and 110 Superb Cuts added. 

The unprecedented sale of this work ebowa oonclu- 
aively that it is the book of the age for teachere. stu- 
dents, ezperlmeutera.aadallotherswhodestre a general 
knowledge of Physics or Natural Phllpsophy, 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the AnortboHCOpe, together 
with other new and interesting Optical Illusions, the 
Optical Projection of Opaque Objects, new experiments 
in Projection, Iridescent GlasB, some polnte in photo- 
crraphy, Includlnij Hand Cameras. Cane Cameras, etc.; 
Bynems of Electrical DiBtrlbntlon, Electrical Ore Pind- 
a. Electrical Rocker, Electric Chimes, How. to Color 
lAntem Slides. Btudy of tbe Stars, and a great ■aHm of 
other new matte r which will prove of Interest to ^»n- 
tlfic readers. 

640 pages. 782 One cutis substantially and beautifully 

bound. Price in cloth, by mall, S4> Half morooco, 95> 

^^TStnd ft itltistroredcireuiar. 

MUNN <ft CO., Publishers, 
Office of the SCIENTIFIC AMERICAN, 

3«1 BROADWAY. MRW YORK. 
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ORDINARY RATES. 
Inside Fagej ench in)$erlion» > 75 cents a line 
Back Page» each insertion, - > 11^.00 a line 

t^^ For s*m€ classes of Advertisements, Special and 
Hig}ier rates <ire required. 

Tbe above are char ea per agate line — about eight 
words per line. This notice shows the width of tbe line, 
and iB aet in agate type. Engravings may bead adver. 
tiaementa at the same rate per agate line, by measure- 
ment, aa tbe Jetter preaa. Advertlaementa muat be 
reesivei at Publication Office as earl? ma Thursday 
moroiDK to appaar Id the following week's iaaue. 
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THE BRIDGEPORT YiOOO FINISHINC CO. 

MANUFACTUBEBS OF 



WHEELER'sPATENTWoOOyiLLER 

Breinig's Lithogen SiLic;s:rE Paint. 



ADAPTED TO ALL CLIMATES ESPECIALLY 



GRANVILLE M. BEEINIG, 
QENERAU AGENT & SUPT. 
Branch OOlces and WarehnuiteB.- 

NBW FORK, 240 Pearl St. 



EXPOSURES. 



PRINCIPAL OFFICE, 
NEW MILFORD, CONN. 
CHICAGO, 206 B. Lake Street. 

boston; 66 Oliver St. 



PAMPHLET GIVIHG DIRECTIONS FOR F/NISHfWG HARD WOOD FREE TO MY ADDFtESS. 




OVERMAN WHEEL CO. 

BOSTON. WAVHINQTON. OCNVCft. SAH rilANCI»oa« 

A. G. SPALDING A BROS., Special Agents, 

CHICAGO. NkW VOMK. PHit AbBUHII A. 



COLD FOBGED PBODTJCT. 

Fluted Tire Bolt 

PatentedNov.il, 1880; Oct. 20, 18»1. 




'. stlffer and stronger than a common bolt. Tbe fluted 

ahank prevents tbe bolt from turning 

in tbe rim and ttre. 

{MACHINE SCREWS 
STOVE BOLT!« 
LOCK CAP SCREWS 
SIDE KNOB SCREWS 
THREADEU WIRES 



COLD 



AMERICAN SCREW COMPANY, 

PROVIDENCE, R. I. 



I^ASeff iDTeDtiftD. The Lightning Postage Indi- 
B~ >"■ I— «■!■■ cator Scales. 

Exclusive agen- 
cies given. Saves 
postAGe. saves ' 
time. DiBCOuiita , 
' to the trade. 
Send for circular and prices. 
- '^<^m^mmmm>^^^^ Instantlj Indiciites the correct 
g " , '^ ' ' amount of postage required on 
^'^all nasi! matter- Agents -wanted^ Good side tine. 
J. C. BiTXSCHOFSKY, Pst'tee* m Water St„ Clever 
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O A Ur e Wanted 50.QUO Bawrers O A Uf C 

^B** W ^ and I-umbermen to w#« w» ^S 

A Bend nil their full address for a oopy of Em,- ^T 
erson's US' Book of SA WS, new 1833 edi- A 
tion. We are first to introduce Natubal ** 



W Gas for beatiDj? ajid tempering Sh»-h with IA# 
wonderful eiTect upon improvuig their qua- wW 
^^ lity and toughness, enaTlliDg us to reduce ~T 
e prices. Address EMEItSOlS, SXITH C 
O ^ CO. (liimiteil). Heaver Fulls. Pa. O 



LRIEDLER 



fPasiTivELveef. 

..n„n..nr,rrrnr,. THAN ANY OTHERS" 

AIR COMPRESSORS uPONmHARKET, 

FDR EVIDENCE OF THIS FACT WRITE FOR PiffTICULftRSTG 

FRASER a CHALMERS 



"O how much mor dotb beauty beauteous seem 
By that fair ornament which truth doth give." 

The gold, filled, and coin-silver 
cases of the new 
Quick-Winding WATERBURY 

watch seem even more "beaute- 
ous" because of its truthful time- 
keeping. The owner may be 
twice proud : to show it and to rely 
upon it. There is a truthful ele- 
gance in the exquisite little chate- 
laine that captivates the eye. No 
cheap Swiss watch made on the 
foreign labor system can compare 
with this perfected product of 
American machinery and brains. 

All jewelers sell i . in many dif- 
ferent styles: Ladles' gentle- 
men'sand boys' watches. There 
could be no more acceptable gift 
$4to$i5. iS 




ATENTS! 



MHSgRS, MUNN & CO.. ID connection 
with the publication of the Scientific 
American, continue to examine improve- 
ments, and to act as Solicitors of Patentf 
for inventors. 
In this line of business they have had forty-five veart 
e.Wfi-xrvcf, and now have ^'nenwved iacVities for the 
preparation of Patent Drawings, SpectflcattonB. and the 
orosecution of Applications for Patents in the United 
jitates, Canada, and Foreiftn Countries. Messrs. Munn 
,^ Co. also attend to the preparation of Caveats, Copy- 
riaiits for Books, Labels, Reissues, AssiKuments, and 
Reports on Infringements of Patents. All business in- 
trusted to them is done with special care and pr<)mpt. 
ness, on very reasonable terms. 

A pamphlet sent free of charee on application, con- 
tainlae full information about Patents and how to pro- 
cure tbemj directions oenceming Labels, Copyrifflits, 
Designs, Patents, A ppeals, Reissues, Inf rinxements. 
Aaialgnments. Rejected Cases. Hints on the sale oi 
l*atents, etc. 

We also send, f-^ee of C'larfje. a Synopsis of Foreljm Pa- 
tent Laws, showing the cost and method of securlnf; 
Patents in all the principal countries of the world. 
[tll7NK &. CO.« Solicitors of Patents. 

361 Broadway. New York. 
BRANCH 0FFICE8.-N08. 622 and 624 P Street, Pa- 
cific Building, near 7th Street, WaiAitogton, D. C. 



"Impkotement the Order off thb AQE." 

The Smith Premier Typewriter 

Embodies the most Progressive Mechanical Principles. 

All the Essential Features Greatly Perfected. 

Perfect and Permanent Alijmment. 

Easiest RUnnini;, and Nearly Silent. 
All type cleaned in Ten Heconds without Soiling the Hands. 

The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 

W e have 20 branch offices In the principal cities throughout the United States. 



KODAKS. 



Take one with You 

to the World's Fair. 



-^—f- 



TU«y*re Che only practical camera for the purpose. 
No bulky glass plates-no troublesome holders— no 
need of hunting up a dark room. With our special 
Columbian spools of film, containing 200 exposures 
you can have your Kodak loaded before leaving 
home and can t-beii. "piais the luxd^n" as often as 
you nice, while at the Fair without the necessity 
of reloading. 



{ Send for 
) Catalo8:ue. 



Eastman Kodak Co.» 



Rochester J N. Y. 



r.^T^^T FINE GRINDER t™*". 1 
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FOR 

CIRCULAR 


STURTEVANT MILL CO. 

Bostan, riass... 


C«EAP 

HARD 

DURABLE 



sit.. ^ 

£C0J<^J^/C/US> , 

, -, , -iiilyjppM i>yunMk</ i^rkmep. 

„ Vj morednrdik/h^n tin dndcah diouioneA^f/dn 
^Jt/idfieen i/iuse/oftAirlyfifeyfdrs dymdny HKH/tfwvn mana- ' 
fii(Jii/efJ dncitdr9ea>rpofdUoiii.ihieugh(MriAt United itaiei 

SAMPLES. PRICESW. FUftNliMEO ON APPllCAIiOlJ 

HtW YOffM • J£R5£r CITY • C/f/CACO- 

pniiSBtiem* eoarofi ■ atlanth 
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MAGAZINES. 
BOOKS. 
^fC" SOUVENIRS. 



J\ . H. Kt^I^krr&Boy^^. 



f^oTr&Boy^^B^^^ 



ELECTRO VAPOR ENGINE. 

6A8 OR BASOLINE FOII FUEL. 



NO BOILER. 



NO FIRE. NO DAJVOEU* 



NO ENGINEER. 

Hugizie operated by eparli from small battery. 

You turn the Ku'ltch* 
Eitsrinp does the rest* 

Kane's Klectro Vajpor Sta- 
tionary and Marine Knfflues^ 
■ J h, p. upward, and Kane's 

ilectro vapor Pumping En- 
gines, 350 to 10,000 sallona 
capacity. 




-MANUFACrcniED BY- 



THOMAS KANE & CO., 

CHICAGO, ILL. 

JW~Sefui stavrp far cfitaloinie " V." 
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HTSWfcN^ «,aFINEToqiSiNHBvsHop. 
""""' ^ T|.BESL¥:& CO. 

CHICAGO,'! LL.uSA. 
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ELECTRICAL ^ MINING ^ MACHINERY 

Electric Mine Locomotives, Electric Drills, Electric Goal Gutters, 
Electric Pumps, Electric Hoists. 

WE AEE THE ONLT HOUSE IN THIS OOTINTRT rUENI8HIN& ELECTRICAL MINING MACHINEET 

GENERAL ELECTRIC COMPANY, 

DISTRICT OFFICES: 

M Broad street New York. I (SO Atlantic Avenue Boston, Mass. 

173 and 175 Adams Street CblcaKO.IIl. I 5C9 Arch Street Philadelphia, Pa. 

Fi ftb and Race streets Cincinnati, O. O 401-407 Sibley Street St. Paui, Minn, 

Equitable Building Atlanta, Ga, 1 1333 F Street, N.W Wasbtngton, D. C. 

14 Flrat Street San Francisco, CaL | Masonic a'emple Denver, Colo. 

All DUBlnesB oatolde the D, S. transacted by ThomBorvr Houston International Eleclrlo Co. 44 Broad St. New York 



CNGIiJEQ BOILEKSAc MAOIIINK TOOLS. 

bnOinCO, Complete outHtsturnisbed. Sendfarvri- 
ces and 800 V. cnt«to9Uf. W.P. DAVIS, Rochester, if. Y. 



Columbia 
Bicycles. 

j It may b e maintained that there 
would be 

Five=Sixths 
Less Illness 

Jin the community if Bicycles 
were more generally used. 

\ Keep outin the open air, but do 
not Over-exert yourself in Ck- 
ercismg. Use a Bicycle be- 
cause Mechanicians 

/estimate ihatit requires 

Five=Sixths 

I less force for a person to 
propel himself on a Bicy- 
cle one mile than would 
be needed to walk the 
same distance. 

I Columbia catalogue free at our 
•ffices and atouragencies; by 
mail fortwo two-cent stamps. 



Pope 

Mfg, 

Co. 

Boston. 
Chicago. 
Neir York. 
Hartford. 



ASTRONOMY 

Poole Bros. Celestial Planisphere and 
Celestial Handbook just published. 

For de&dtiptive circular address 

POOLE BROS.. Chicago, ilu 



PATENT JACKET KETTLES 

Plain or Porcelain Lined. 
Tested to 100 lb. pressure. Send for Lists. 

BARR«WS SAVBRY CO., 
8, Front & Reed Streets, Pblladelpbla, Pa, 




Mto6»H. P. THE 




Motorofig^'Gentury 

Can be us»d any ptace, to do an u 
lunrh, and by any o ne. No Boil- 
er! NoFire! No Steam! No 
A&bea! NoGaufi^es! No StikI- 
neer I A perfectly aaf e Motor 
for aO placesand purposes, vott 
of ojietfitinn aboiii onecetitatt 
hour tn each ijtdicateii ftnr^f v*w- 
ei . For circulars, etc.. address 
CHARTER GAS ENGINE CO. 
p. O.Boxl4S. SterJine, ill. 



For Certain Places and Purposes One Valve Answers 
Better Than Any Other. There ts n» Valve on the mar- 
ket Detter adapted for Traction, Hoisting 
and Yficht Engines. Steam Skovels, Saw MiUs, 
PiU Drivers, Steam Hammers, etc., than 

Lunkenheimer's Lever Throttle Valve 

Adapted and highly indoraad by numeroue 
Engine Builders throughout tbe United 
States. Fully warranted and satisfaction 
guaranteed. For sale by leading dealers 
everywhere. Send for catalogue of ht^ 
grade Valves, Whistles, L^(hricaio^s, Oil aod Grease Cwpe^ 
etc.. and mention H^'-ientifir .ii>ieric<iii. The Lunken- 
heimerCVitrpanXf successor to Thb Ldxkenheiu- 
ER Brass Mfo. Co., CinciimntU Ohio» U* 8. A. 





ALLSIGNS POlNTTOtH 

NATIONAL 



^» fc^ 



rJIC 
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ImtnciUa of price ttg BEST All 'mud J^ 

TYPEWRITER. 

Standard Keyboard, 
' GreatMauifolder. ^;|P 
Send 2g. atamp |«^ 
for pamphlet and 
specimen '■'^ Many 
Color Work." 

[M&ntiQn ffcientijtc American), 

NATIONAU TYPEWRITER CO., 

715, 717, 719 Arcll St., Phlloda., Pa. 
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niekermMTelepkeCipany 

125 MILK ST.. BOST ON, MASS. 

This Company owns the Letters Patent 
No. 186,787, granted to Alexander Graham 
Bell, January 30, 1877, the scope of which 
has been defined by the Supreme Court of 
the United States in the following terms : 

"The patent itself is for the mechan- 
ical structure of an electric telephone to 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragfm, made of a plate of iron 
or steel, or other material capable of in- 
ductive action; the fifth, of a permanent 
magnet constructed as described, with a 
eoil upon the end or ends nearest the 
plate; the sixth, of a sounding box as de- 
scribed; th« seventh, of a speaking or 
hearing tube as described for conveying 
the sounds: and the eighth, of a perma- 
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves, but for an electric tel- 
ephone in the construction of which these 
things or any of them are used." 

This Company also •wns Letters Pa- 
tent No. 463,569, granted to Emile Ber- 
liner, November 17, 1891, for a Combined 
Telegraph and Telephone; and controls 
Letters Patent No. 474,231, granted to 
Thomas A. Edison, May 3, 1882, for a 
Speaking Telegraph, which cover funda- 
mental inventions and embrace al^forms 
of microphone transmitters and of car- 
bon telephones. 

PRinrTinrG inrKS, 

Tbe SCIESTIFIC AMERICAN 13 minted with CHAS. 
BNEU JOHNSON 4. CO.'S INK, Tenth ana LDmoard 
BtB., Philadelpbia, iuul « Roae St., opp. I>uaDe,New 'iork 
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